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INTRODUCTION 


7 VEE physical character, the size, 

| and the chemical composition 
of dust particles that reach 

alveoli of the lungs by inhalation 
enerally been studied after they 

become fixed in the lung tissue, 

‘ter they have been ingested in the 

li by the phagoeytie action of the 


1] 
(*feti~n 
al . 


When these cells have 
uered their load of particles, pre- 

iv in the alveoli, some of them 
der within ciliated 
‘helium, and thence are eventually 
eled in the sputum. Dust in 
im ean be examined, measured, 


reach of the 


analyzed chemically from suit- 
‘e icroscopic mounts. It should be 
re in mind, however, that dust 
‘s examined may have become con- 


inated with dust from the upper 


From the dust 


ratory passages. 


in sputum, one cannot make final con- 
clusions as to the character of the par- 
ticles reaching the depths of the lungs, 
and it is these particles with which 
reckoning must be made in estimating 
possibilities of lung damage. 

Dust reaching the alveoli by in- 
halation is not expelled by normal 
exhalation, but is retained there by 
settling or diffusing to the moist walls. 
If the dust content alveolar 
air can be immediately determined, 
it may be possible to predict the 
damage that is likely to result from 
the 

This paper is devoted to the dis- 


of the 


inhalation of toxic substances. 


cussion of a method and apparatus 
for sampling alveolar dust. 


REVIEW OF THE LITERATURE 
In his experiments on the scattering 
and reflection of light by minute par- 


ticles suspended in air, Tyndall (1) in 


Received for publication June 19, 1925. 1882 described an experiment which ap- 
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pears to substantiate Lister’s hypoth- 
esis that alveolar air is dust free and 
cannot, therefore, cause putrefaction. 
Tyndall inhaled air from a dusty room, 
exhaled through a glass tube warmed 
in order to prevent condensation of 
moisture, and focused the beam of an 
are light on the exhaust end of the tube. 
Toward the end of an expiration, he 
noted a “clear dark space”’ across the 
path of the beam of light—the clear 
space indicating freedom from sus- 
pended matter. He inferred from this 
that the deeper parts of the lungs were 
filled with optically pure air, contain- 
ing no organisms which could give 
rise to putrefaction. 

In 1921, Owens gave an interesting 
account of the use of his jet dust 
counter (2) in which he showed that 
alveolar air was not dust free—a fact 
which, he believes, Tyndall failed to 
discover because his method for de- 
tecting the dust was not sufficiently 
sensitive. 

From the hygienic point of view, 
it is more accurate to use a method 
which permits microscopic examina- 
the dust. For all 
studies of the sort in this laboratory, 
we use suspensions of dusts, fumes, 


tion of exhaled 


or smokes of known or negligible 
toxic properties. From a carefully 


chosen group of such suspensions, it 1s 
possible to predict, with some assur- 
ance, the dust content of alveolar air 
on breathing the more dangerous sus- 
pensions like silica dust or lead and 
arsenic fumes. 


THe ALVEOLAR Dust SAMPLER 


A convenient apparatus for sampling 
alveolar dust can be devised by modi- 


fying one of three types now com- 
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monly used for sampling aerial dys 
Better still, a combination of featypa: 
of all three would serve the Purpose 
admirably. These three types a 
(a) Owens’ jet dust counter (3). 4 
the Kotzé konimeter as used in the 
South African mines (4), and 
Hill’s dust counting apparatus (5). 

In Owens’ apparatus, the dusty ai 
is first saturated with moisture and 
then projected through a slot, 0.1 1mm. 
wide and 1 em. long, on to a dry covey 
glass. The fall of pressure, due to the 
high air velocity through the slot. 
condenses moisture on the dust par. 
ticles, which are thus projected wet 
against the cover glass. The water 
evaporates very rapidly and _ leaves 
the particles adhering to the glass in 
the shape of a fine ribbon (Fig. 2). 

The same principle is applied in the 
konimeter and in Hill’s apparatus 
except that the air is not first satu- 
rated and the particles are projected 
dry against a cover glass smeared with 
an adherent like 
albumin. 


( 4 


‘a 





vaseline or egg 


Since alveolar air containing dust 
is virtually saturated with moisture 
and its temperature is nearly 98°F, 
the use of adherents is unnecessary, 
provided the air velocity is high and 
the temperature of the air drops 
appreciably on passing through the 
orifice. 

Figure 1 shows a modified Owens 
apparatus arranged for sampling &- 
veolar dust. A is a 50-e.c. pump and 
B a chamber connected to .\ 
taining the cover glass on which the 
dust ribbon is impinged. Chamber b 
is connected to a receiving tube D 
which contains the alveolar air ex- 
haled by the subject through the sid 
inlet C. 














METHOD FOR SAMPLING ALVEOLAR DUST OST 


¥ ling.—-In the process of sam- 
» » cover glass is first inserted in 
» \;: the end of an expiration, the 
places his mouth over the 
(. exhales foreibly into the 


and the remainder of rigid) rubber 
tubing with about a 2-em. bore. This 
gives the subject greater freedom in 
working the apparatus. 

It is important that the sample of 








reeerving tube D, then seals the inlet 
( by placing his tongue over it, and 
nmmnediately takes one or two strokes 
on the pamp A. This draws the dusty 
iv from tube D and impinges the dust 
on the dry cover glass, the alr escaping 
into the room through the valve in 
the pump. The cover glass is then 
removed and mounted for microscopy 
microchemical analysis In any 
nianner desired. 
Before another sample is taken, © 
~ closed with the hand, and the open 


) , 


end of the receiving tube D is con- 


? 


hected to a filter of cotton, packed in 
vlass tube. Several strokes of the 
pulp serve to flush out the receiving 
tbe thoroughly. For sampling alve- 

dust, this tube should have a 
Capacity of at least 300 ¢.e. 


experiments, the inlet C was 


In our 


vith a stopeock, making it un- 
ry to close the inlet with the 
Vhile taking a sample. It has 
en found convenient to have 


art of tube ID made of metal 


kia. 1.—Apparatus for sampling alveolar air. 


alveolar dust be taken immediately 
after the tube ID has been filled and 
before it has been moved about. 
Otherwise, the sample will be = con- 
taminated by dust from the room air, 
as can easily be shown by analyses. 
or this reason, it would be well to 
operate the pump A by a spring release, 
With a 
pump of LOO-c.c. capacity, like Thill’s, 
this could be arranged in graduated 


as in the Kotzé konimeter. 


form to give 25-¢.¢., 50-¢.c., 75-e.e¢. 
and 100-¢.¢c. samples, according to the 
concentrations of dust inhaled. 


(COMPOSITION OF AIR SAMPLED 


The simplest way to prove that 
dust collected by this method is truly 
alveolar is to determine the carbon 
dioxide content of the air exhaled 
into the tube D. This was done in the 
following manner. 

A rubber stopper fitted with a glass 
tube was inserted at ©. A> short 
piece of rubber tubing with a suitable 


clamp was attached to the glass tube. 








OSS 


At the end of a 
the subject exhaled forcibly through 


normal exhalation. 


the rubber tube, sealing it first with 
his tongue and finally with the clamp. 
Analyses for the carbon dioxide con- 
tent of the air in D were made at once 
on the Haldane gas analysis apparatus 
by withdrawing a small portion of the 
cur directly into the gas analyzer. | 
The reeeiving tube ID should be filled 
three times with the exhaled air and 
one sample taken for analysis from 
each exhalation, as follows: (a) im- 
mediately after a foreible expiration: 
(b) after the first stroke on the pump; 
and (¢) after the second stroke on the 
pump. 

The following results from one sub- 
ject are typieal: 


Carbon Dioxrid 


Strokes of P imp 
‘ 
f& 
none ).3S 
1 oO coe. ».42 
» (100 ©.e. eee BQ 


It is clear that the air in tube 1), in 
the immediate vicinity of C, represents 
air. It 
therefore, to assume that dust ssunpled 


true alveolar is justifiable, 
by one or two strokes of the pump rep- 


resents true alveolar dust. 


MX PERIMENTS IN Dusty AIR 


In connection with experiments 
how In progress in this laboratory on 
the 
smokes, numerous samples of alveolar 
the 


Various concent ra- 


Inhalation of dusts, fumes, and 


dust have been obtained by 


method deseribed. 


tions of the suspensions were used, and 


\ecording to ilaldane 0), to obtain 
alveolar air, the volume of sir expired must 
be ost SOO c¢.e.. in order that mixing 
with air from the ipparent dead Sprrce of 
the lungs Tt be avoided, 


least 
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rates and depth of breathing wy. 


varied. Some samples were taken {yoy 
subjects who had entered the dys. 
atmosphere for a minute or two. and 
others were taken from: subjects why 
had breathed 


for as long as twenty minutes throug) 


known concentrations 
a large face mask especially adapted 
for the purpose. The actual sampling 
never took more than’ five op <jy 
seconds. 

Migures 2 and 3 show. photomieyo- 
graphs of high and low magnification 
from a 100-c.c. sample given up by a 
subject after less than a minute in th 
dust cabinet of this laboratory (7 
The eabinet had a high earbon dioxicd 
content (S) and had been filled with 
gas black -very fine carbon particles 
by means of an ejector. 

higures 4 and 5 show a 100-c.. 
sample of ore dust containing at leas? 
five different minerals. The subject 
In this case took five deep breaths 
through the mask for a period of one 
minute. 

higures 6 and 7 show a 100-c.c 
sample of zine oxide fume from a sul- 
ject who had breathed the fume to 
fifteen minutes at six breaths a minute. 
The zine oxide was generated by an 
eleetrie furnace and allowed to diffus 
through the cabinet. 

The photomicrographs in- igure 
2 to 7 were chosen for reproduction 


because they bring out some significant 


points in the use of this method. lt 


ferring to Figures 2 and 3. showing 
earbon black inhalation in , 
mosphere containing LO) per 

carbon dioxide, it will he observed 


that the particles are deposit 
matrix, probably of mucus. Th 


not occur in sampling from © 


breathing normally, and accon 
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\ lOO0-e.e. sample of ens black —earbon particles from alveolar cur deposited 
probably of mucus. > 40. 

Sample same asin Figure 2.) < 1120. 


\ 1lO0-e.e. sample of ore dust from alveol after only five deep breaths. 


Same sample asin Figure 4 < 1120. 
\ 100-e.¢. sample of zine oxide fume from al 
Scum sample asin Figure 6. « DOOO. 


ys 














dO 


the forcible breathing engendered by 
the earbon dioxide. By coating the 
cover glass with some stainable pro- 
tein, it may be possible to bring out 
the particles at high magnifications. 
Figures 4 and 5, showing a 1O00-ce.c. 
ssunple of ore dust from a subject who 
had taken but five deep breaths trom 
a dusty atmosphere, give a microscopic 
mount in which the particles are too 
scattered, sy) concentrating these 
particles in the form of a cirele or a 
better 


would have been obtained. 


shorter slot, a preparation 

It will be seen from Vigure 6 that 
the concentration of particles is high, 
and that a sample of about half the 
volume would have sufficed for count- 


ing or for determining particle size. 
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(‘ONCLUSION 





Alveolar dust ean be sampled. di. 


rectly by using Owens’ jet dys 
counter, Iotzée’s konimeter, or [{jl}. 
dust conjunction — wif! 


Haldane’s alveolar air sampler, 


counter, in 


Analyses of exhaled air justify th 
assumption that samples of true aly 
olar dust are obtained by this method 

A deseription of experiments }) 
sunpling alveolar dust is given, ilfys- 
trated by photomicrographs. 

The method POSSESSES a broad fel 


of usefulness in studving the secti 





particles reaching the lungs of persons 
engaged in dusty trades, and it is ap- 
parently adaptable for use in analye- 
ing problems of bacterial inhalatior 
in inteeted stmospheres. 
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A STUDY OF BACK STRAINS* 


Epwarb B. Simmons, M.D., anp W. Irvine Cuiark, M.D. 


Norton Company, Worcester, Mass. 


INTRODUCTION 


|! THE Norton Company of 
Worcester, Mass., the prac- 
tice is maintained of follow- 
‘ng up employees who have any physi- 
eal defects which may have occurred 
either before they were hired by or 
while they are in the employ of the 
Company. These men are reexamined 
each year in order to find out what 
changes in the defects have occurred 
and how the men react to their particu- 
lar work, and in order to arrange, if 
necessary, a transfer to work that they 
can do without injury. The examina- 
tions have brought out some interest- 
One of the defects, which 
is, rather, a type of industrial accident, 
and one which has been studied and 
recorded, is back strain. This injury 
may become a serious problem both to 
‘ie employer and to the employee 
in loss of time, payment of compensa- 
tion, and turnover in labor. 

A “back strain’? accident, as the 
‘erm is used in this paper, means that 
accident or injury which a workman 
ay suffer while engaged in some kind 

work such as lifting, pulling, or 
pushing. The employee gives a his- 

of feeling a sudden pain in the 
ex, generally in the lumbar region 
the sacro-iliac synchondrosis. 


ing facts. 


k T) 


‘eceived for publication April 6, 1925. 
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This paper represents an analysis of 
the back strains occurring in the Nor- 
ton Company from 1917 to 1924, 
inclusive. 


ACCIDENTS AND Back 


STRAINS 


Lost-TIME 


A study of Table 1 shows that in 
the eight years recorded there was a 
total of 148 back strains and that 
in only three years did the percentage 
ratios of back strains to the number of 
accidents involving loss of time fall 
below 10 per cent. In one year alone 
it was 382 per cent. In 1924 while 
there was no time lost because of back 
strains, there were such injuries, but 
loss of time was avoided by treatment 
and change of work. 

Out of the total of 143 back strains 
recorded, twelve, or 8 per cent., In- 
volved no lost time, and sixty-eight, 
or 47 per cent., received no compensa- 
tion; on the other hand, there were 
only eight during the eight years who 
lost no time, received no compensa- 
tion, and incurred no medical expense 
outside of the factory dispensary. 
During the period two men were so 
severely injured that they have never 
been able to return to factory work. 
In both of these cases a complicating 
spinal arthritis was the cause of the 
prolonged disability. The total time 
lost, 2,114 days, for the eight years 
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TABLE 1.—LOST-TIME ACCIDENTS AND BACK STRAINS AT THE NORTON 
COMPANY FOR THE EIGHT YEARS 1917 TO 1924, INC. . 



































| | | a Th 
| | & é. 
| = < 
| | BACK ne ms 
‘dmaewen | oe 2 
_ | TOTAL | BACK STRAINS BACK STRAINS WITH | STRAINS | Z & - , 
AV. | et aoe pigs | Seinen |WITHOUT) <5 ; - 
pu. | LOST- | WITH LOST TIME | COMPENSATION pen, i oe| 2 
YEAR : | TIME | nein Bol 
PLOY- | ay | | SATION nS 
a |} ACCI- < a 
nes ij | soi ; 
| DENTS 22 a. 
| ™ cee Siriprandaailbanens iadart SeaPeneneea ce 2 
Days Davs | \ +} ave 
| e | wy AYS | vr ays | Amount r. |Days! .- 
NO, | c . Ni . ° bh =~ T 
| N | “2 | Lost ’: Lost Paid No Lost | N° | No. 
Renee ; ~ |__| — = = SSN, See pa a a a ee \ 
om « oe Oro « | ~- | ‘ ) | + « j oa ’ | 
1917 | 3,770 | BOS | 39 | 1] 454 | 14 348 | $913.41 | 25 | 106 4 12 
| | } 
1918 | 3,275 | 233 | 21 | 9 225 | 8 161) 184.90 | 13 64) ] 99 
1919 |} 2,709 | 161 | 21. | 13 224 | 8 137 500.41 | 13 871 0 | 9 
om | spp | ~o | io | ~ - 
1920 | 3,255 | 204/;19 | 9 | 466} 14 453 1,088.88 | 5! 13} 3! 99 
| | | 
1921 948 | 22 | 7 |32 | 189] 4 171 | 1,008.08 | 3 IS | 0 ? 
1922 | 1,392 | 60) 10 | 17 193. | 6 163 | 871.56} 4°; 30) 1) a 
1923 | 2,092 | 76 | 14 IS | 363 9 3042 | 1,202.65 5° 21 3? 17 
1924} 1,757} 5] 0 | O 0) 0 0 0.00 0 0/0) 0 
Total......| 1,129 | 131 | 12 2,114 | 63 1,775 | $5,769.89 | 68 oov | 12 143 
! One man left the Company’s employ unable to return because of injury. 
?One man left the Company’s employ unable to return because of injury, and on 


retired, 


TABLE 2.—RELATIONSHIP BETWEEN TIME OF YEAR AND PREVALENCE OF 
LOST-TIME ACCIDENTS AND BACK STRAINS 


LOST-TIME ACCIDENTS BACK STRAINS 





YEAR ~ — a 

— Number Month of Largest Number Number , 
1917 | June 47 | May ) 
1918 | March 27 | March 6 
L919 March 28 | March, August, October, | 3 each 

_ November | 

1920 | January 26 | January and October 1 each 
192] January and May | Seach | March and May 2 each 
1922 November 11 | October 3 
1928 August 16 | August 4 
1924 February | 2 


equals 5.79 years’ labor of one man. were lost by one individual. There 
were five others in which fifty days or 


over were lost, but the average was @ 


The longest period lost by any one man 
was in 1920, when a workman lost 
182 days. The highest compensation 
paid any one man was $748.80. There 
were two cases in which over 100 days 


little over fourteen days with an aver 
age compensation of $40.54 a man. 
The question as to whether any specs} 








- ye of the year showed a greater prev- 
eee of lost-time accidents and back 
mn ains can be answered in the negative 
-ee Table 2). 


esyyistics OF TWENTY-EIGHT CASES 
or BACK STRAIN 


In order to learn more about these 
gases, all the men of whom we had 
ocordsof definite back strains and who 
vere still in the employ of the Com- 
sany were called to the main hospital; 
, history was taken of each man and 
checked up with the record, and an 
eyamination was then made. The 
record includes the man’s name, age, 
shop number and department, the his- 

of the cause of the back strain, 
‘he date, number of days lost, last 
reatment, type of work, symptoms of 
pain, recurrence of strain, and present 

ndition., 

\ll abnormalities of the back are 
noted on inspection and any devia- 
tion from normal posture or any curva- 
ure is recorded. To aid in this a 
plumb bob is used. The line is fas- 
ned at the median line of the lower 
cervical spinous process with a strip 
adhesive plaster, and the plumb bob 
‘allowed to fall. The relation of the 
spinous processes of the vertebrae to 
‘he perpendicular line is noted and 
whether or not the line falls into the 
croove of the nates. This line is kept 

‘he patient throughout the ex- 
uination of the spine and is of great 
in noting the amount of motion of 


ne spine, 


Alter Inspection the patient is put 
‘ough a series of motions to test the 


ity of the spine in all directions, 
. ‘any limitation of motion is noted. 


ite 


rvy 
‘) 


yatient first bends forward, keep- 
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ing the knees stiff and, if possible, 
touches the floor with the tips of his 
fingers. Coming back to an erect posi- 
tion, he leans as far backward as he 
can. He is then directed to lean to 
the right, letting his right hand fall 
as if to touch the floor. The same 
motion is repeated to the left. The 
upper portion of the body is then ro- 
tated, the patient leaning forward and 
describing a circle rolling the trunk to 
the right, back, left, and forward again. 
The legs and feet are next examined. 
In recording the results the terms nor- 
mal and free are used when there is 
no abnormality noted and when there 
is no apparent limitation of motion. 
The plumb bob is of great help in 
measuring the lateral motion. When 
the patient leans to the right or left, 
the line normally crosses the middle 
of the spine of the scapula. Any 
limitation of motion may be measured 
by the angle between the median line 
of the spinous processes of the verte- 
brae and the plumb bob line as read on 
a protractor. 

At the time these data were col- 
lected there were twenty-eight em- 
ployees working for the Company 
who had a definite record of back 
strain. The examinations of these 
men, when recorded and tabulated, 
showed the following facts: 


History 


Nationality.— 

ES err e 

0 Ee See eee 
DG reed otusie sana ka 
Finnish. 
American.............. 
i. 
NS cb dk2 cena se 8:8 
RE 0 ogee ee eae 


i) 


“J 


ro Nw 


we 
~ 
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Age.—The oldest man was 72 years of age, 
and the two youngest were 21. The average 
age was 38 years. 

Causes of Back Strain.— 


RE otek eet ue seas ceraes 21 
ER os open ea saxae 4 oee EES HE 2 
Eo cion cing ae oh Baa ORE 4-9. @ Hid 1 
Stooping over lathe................ l 
Kicking a sliding platform..... ] 
Re yee tree cr eon ae ier i ae 1 
RPM, box 6 os nde ee ava asncaeen 1 


Of the 21 strains caused by lifting, 13 

lifting heavy grinding 
wheels, 2 by lifting loaded eases, 2 by lifting 
timbers, 2 by lifting loaded trucks, 1 by 
lifting kegs of grinding material, and 1 by 
lifting a piece of machinery. 

Time between Injury and Examination.— 
The time between the date of injury and 
this examination ranged from 5 months to 
and 9 months, the average time 
being 2 years and 2 months. 

Days Lost.—The maximum number of 
davs lost was 74, the minimum was 2, and 


were caused by 


6 vears 


the total was 464, making an average per 
man of about 163 days lost. 

Pain.—When questioned as to pain ex- 
perienced since recovery from the injury, 
22 men reported that there had 
no pain, 3 had had some pain that had per- 
sisted more or less, and 3 had pain only 


been 


occasionally. 

Recurrence.—Twenty-one employees 
have had no further trouble since the first 
injury, 5 have had recurrences, 2 have had 
and 2 reported their 
chronic condition as unrelieved. 

Present Condition (Subjective).—The pres- 
of 17 of the men examined 


two recurrences, 


ent condition 
was given as excellent, 9 as good, and of 2 
who were still bothered by their back strain 
one wore a brace. 


Examination 


Inspection of the Spine.—The inspection 
of the spine showed that 20 of the men had 
spines that were apparently normal and 
erect without curvature. 


left 
right lateral curvature, and 2 were round- 


Of the remaining 


S. 3 showed a lateral curvature, 2 a 
shouldered with an anterior curvature. 


Motiens.—The motions of the spine were 


examined while the patient bent in four 
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directions—anteriorly, posteriorly, J+... 
ally to the right, and to the left—and y,, 





rotating. In the bending forward Motio) 
21 men had a normal range of bending oe . 
the spinal movements appeared to }ye Seen 

in 1 man motion was reduced to 5 per cen: th 
of normal, in 2 to 10 per cent., in 1 to 15 per in 
cent., and in 1 to 30 percent. Of the other - 
2 men, 1 could make the normal motioy }), e 
stiffly and 1 could only do it slowly. Ip the 
posterior bending of the spine, 25 men wer, re 
normal and free in motion, 1 was Very poor re 


and limited, 1 was reduced to 5 per cent. 
normal motion, and 1 to 15 per cent. 

Twenty-four men were found to hay, 
a normal and free right lateral motion: ° 
were limited in motion to a point where th, 
plumb line fell in a line one-third of ¢hp 
normal distance on the spinous process; 
the scapula; 2 were limited to a point wher 
it fell at the inner edge of the scapula, and 
1 showed some resistance to bending and 
evidenced muscular spasm. The motio 
to the left was found to be norma! and free 
in 25 men; with 2 the plumb line dropped 
at the inner edge of the scapula, and with] 
at about one-third of the normal! distance 
on the spinous process. 

Twenty-five men could rotate the spine 
normally and freely; 1 had about SO per 
cent. of rotary motion: 1 could rotate stifl) 
with about 50 per cent. of rotary motion 
and 1 could not rotate at all. 


; 17 
Ui Su 


The results of these examinations 
show that while there are those who, 
as a result of back strain, are unable 
to return to factory work, the number 
of such cases is small. The period oi 
disability of those able to return 10 
work averaged sixteen and one-hali 
days, while the longest period of dis 
ability was seventy-four days. Al 
these men were able to do regular work 
and the majority were working 1n (he 
same departments that they were 1" 
before the injury. 


CONCLUSIONS 


The results of these examunations 
reveal the following facts: 
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|. Back strain is of importance to 
-he industrial physician and surgeon 
necaulse of its prevalence. 
9 Back strain is of importance to 
‘he employer because of the time lost 
» production and the cost of com- 
nensation. 
2 Ajthough there are those who asa 
esult of back strain are unable to 
return to factory work, the number of 
aych cases is small. 





3¥d 


4. Although back strain is fre- 
quently a disabling accident when it 
occurs, the disability is not, as a rule, 
permanent. 

5. Practically all the men were able 
to do regular work again and the 
majority were working in the same de- 
partments that they were in before 
the injury. Prolonged and complete 


disability is in most cases due to some 
complicating disease of the spine. 
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CONCEPTION AND SCOPE OF PERSON- 
NEL SCIENCE AND ADMINISTRATION 


HE term ‘personnel’ has come 
in recent times to mean the 
working foree of such or- 

ganizations as industrial establish- 
ments, business concerns, and public 
services. ‘Personnel administration” 
has likewise come to designate the art 
of managing the working foree; and 
that 
authentic information which has been 


“personnel science,” body of 
obtained through research in this field. 

Though the art of managing workers 
is an old institution—as old as business 
and industry themselves—it 1s of re- 
cent development as a specialized dis- 
cipline. The science is younger still 
and has hardly outgrown its swad- 
dling clothes. 

As one surveys contemporary indus- 
trial and business practice, he will find 
in some of the organizations special 
departments whose duty it is to man- 
age to a considerable extent the entire 
working force; while in others, he will 
find this function largely decentral- 
ized and vested in the several depart- 


* Presented to the Faculty of the Har- 
vard School of Public Health in partial ful- 
filment of the requirements for the Degree 
of Doctor of Public Health. Received for 
publication May 19, 1925. 


iety for Mental Hygiene, Boston, Mass. 


ments. At the present moment the 
trend is toward decentralization with 
retention of some of the centralized 
bureaus which have definitely proved 
their worth by experience. 

Where some centralization is. in 
evidence, special workers are assigned 
to this work. One meets them in the 
role of employment workers, of welfare 
workers, of industrial management 
executives, of office managers, of indus- 
trial psychologists, of 
physicians and nurses, of mental hygi- 
Though their names are 
legion, their fundamental purpose is 
the same. Reduced to simplest terms 
that purpose is the adjustment of the 
worker to his environment. 

Although this aim 
noted, it is seldom attained to the ful- 
lest degree possible. In many cases, 
personnel departments—using thls 
term for all such departments how- 
soever designated—are scarcely more 
than embellished employment depatt- 
ments where practically no improve 
ment over old methods of hiring, tral= 
ferring, and firing has been etlected. 

While the viewpoint expressed her 
is held by many personnel workers 
well as by many leading business me! 
and industrialists, many of them col 
ceive personnel administration 4° | 


industrial 


enists, ete. 


is universally 
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sevice designed principally to make 
) sro money for the employer. Those 
cr hold the latter opinion either pos- 
oss a myopie conception of business 
yd industry or do not realize the 
»iieations in the relationship these 
stitutions have to society. Further- 
yore, they overlook a point which 
nistory makes quite plain—the fact 
‘hat one cannot long stand as the 
arbiter between capital and labor if 
he is prejudiced in favor of the one or 
‘ ‘he other. In addition to this, they 
blind themselves to the obvious— 
the fact that in actual practice the 
personnel worker occupies a position 
between the worker and his employer, 
even though the personnel worker is 
venerally paid by the latter. It is this 
phase of the situation, particularly, 
that causes one to feel that any art or 
science of personnel or of human rela- 
tions in industry or business which is 
built upon the proposition that money- 


~*~ 


voal must be doomed to failure in the 


ong run. Man, especially in large 
groups, reacts somehow, probably in- 
tultively, to injustice. Lincoln ex- 
pressed this very well in the following 
words: “You ean fool some of the people 
ul of the time, and all of the people 
some Of the time, but you cannot fool 
ill of the people all the time.” I 
that this is a basie fact of 
uuman behavior, and for this reason I 
“annot conceive of a permanent science 
‘art of personnel being based almost 
“usively upon a desire for money- 


mal; 
AKI o 


| 


; Is 
rieVe 


/espite this, one may question the 


a « 
ry\plit., 
a Litt \ 


bility of the personnel worker to 
‘Ham neutral when the demands and 


‘Tes Ol capital and labor run counter 
one another. 


i¢ 


In my opinion, how- 
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ever, this is possible for he may em- 
ploy as his guide a social criterion. 
When the personnel worker cannot 
find a solution or make an adjustment 
which will improve the lot of both 
employer and employee, or at least 
satisfy them both, he can fall back on 
the criterion of the greatest good for 
the community in which both live. 
This social aim is of prime impor- 
tance and is in fact that which makes 
possible the building up of a perma- 
nent science and art of personnel. 
Moreover, this principle does not run 
counter to biologic laws, because in 
essence it implies compromise; and 
compromise is the great mechanism 
which makes our social organiza- 
tion possible. By ‘“‘greatest good”’ of 
the community is not here meant any 
speculative system of community 
ethics, but a system of ethics developed 
through study of biologic laws and 
made existent by the use of the experi- 
mental method or of some modifica- 
tion of it. 


Fundamental Principles 


One may gain insight into the 
philosophy of personnel science and 
administration as here set forth from 
another standpoint. Assume from 
biologie considerations that the worker 
and his employer possess the same 
rights to exist, to enjoy life, to make 
money, and to possess property. (1 
believe that these rights are recognized 
in our present legal system.) Assume, 
too, that if these rights were exercised 
to their logical and ultimate conclu- 
sion, a society like ours could not exist. 
People have found it necessary, there- 
fore, to allow the element of compro- 
mise to enter in, order to live together, 
and so in the case of property and 
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labor the mechanism of “bargaining” 
camein. In the “‘bargain”’ one traded 
with others, giving or receiving prop- 
erty or labor. As years went by the 
institution of the market grew up, sur- 
rounding bargaining with various rules 
of procedure, taboos, and limitations. 

While this process has been going on 
another principle has been gradually 
erystallizing—a _ principle which in 
truth has only recently been recog- 
nized, namely, that in these relation- 
ships between man and man, between 
employer and employee, the health of 
the parties concerned ought not to be 
compromised. This may be more sim- 
ply stated in the following words: 
Granting the mutual and equal right 
of bargaining between employer and 
employee, the health of either should 
not be injured, particularly if one or 
the other large groups. 
Applying this principle to industrial re- 
lations is, of course, something rela- 
tively new, for industry itself is very 
young. (It may be stated here par- 
enthetically that this contention does 


exists In 


not necessarily favor state control or 
interference. The state should be- 
eome involved only when private indi- 
viduals or groups cannot themselves 
handle the situation in an efficient 
manner.) 

Bearing these principles in mind, 
the personnel administrator or worker 
may be considered to occupy a unique 
place in our social and industrial sys- 
tem. Almost always engaged and 
paid by the employer, he is expected 
to stand, as it were, between the 
management and those employed. It 
is perhaps an illogical situation, may- 
be an impractical one, but among some 
of our best managed plants the person- 
nel administrator is distinetly told not 


to pursue his work for the sole inte. 
ests of the company by which he nay 
be employed; that his being engage, 
by the company is a practical neges. 
sity but one which should not eaysp 
him to be prejudiced solely in favor o; 
the employer. 

In my opinion the position occupied 
by the personnel worker in industry 
is analogous in many ways to that 0; 
the health officer in our communities. 
The health officer stands between the 
enemies of his community and his 
people. In his case, the enemies are 
generally thought of in terms of disease 
or filth. In the case of the personnel 
worker, he stands not only in this rela- 
tion but in that of protector of his 
charges from the ravages of social 
disease. On this point, perhaps, one 
may feel that the personnel worker is 
more advanced than the health officer, 
because he not only considers physical 
disease but social and mental disease 
as well. This is not necessarily so, 
however, for in a number of en- 
lightened communities our health oli- 
cers consider all these dangers. ‘This 
analogy still holds even when one raises 
the objection that the 
worker is very rarely a physician, ior 
today there are many communities 1) 
this country where the health officer 's 
not medically trained. This objec- 
tion, however, does one thing—l' 
points out that the personnel adminis 
trator is in need of medical training, 3! 
least of an acquaintance with the bi0- 
logic sciences and the biologic poin' 
of view. Whether or not this training 
will become general in the near iuture 
is a question. At least, however, the 
hope is stimulated that in years ' 


personne: 


1 “‘Social’’ in the broadest use 0! *"* 
word. 
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some something of this nature will be 
srought about. As Descartes has 
en “We must look to Medicine for 
Jyo solution of those problems which 
soneern the greatest good and health 
ot humanity.” 


DEFINITION OF PERSONNEL Ap- 
MINISTRATION 


Personnel science is an applied 
-ejenee Which differs from pure science 
‘ that it has a purpose outside of 
science itself. This purpose, as pre- 
viously expressed, is the adjustment 
of the worker to his environment, (and 
as the hygienist always insists) to the 
end that the happiness and welfare of 
our communities will be maintained 
nd fostered, and that illness and mis- 
ery will be prevented. Personnel ad- 
ministration 1s the art of accomplishing 
‘his end. As an applied science, per- 
sonnel science employs the method of 
science, namely, observation and ex- 
periment. At the present time, it is 
poorly developed, but there are num- 
vers of investigators who are working 
in this direction and in the next two 
or three decades considerable advance 
is predicted. As an art, personnel ad- 
ministration is inspired by and looks 
‘or help from the seiences of psychol- 
ogy, sociology, anthropology, econom- 
is, the medical sciences, ete., and 
tom the arts of psychiatry, applied 
ociology, industrial psychology, scien- 
‘fle management, mental hygiene, and 
he like, 

In the future, a large number of 
‘cts and relations will be brought into 
“ong through this science of personnel. 
that, in truth, which will be obtained 
"‘4Ws of behavior. With these laws 
°' behavior an efficient and practical 
‘stem of personnel administration 


will evolve which will ultimately de- 
serve considerable confidence. Per- 
haps one cannot hope that the great 
precision which the physical sciences 
possess may be obtained in these laws 
of behavior, but a great advance over 
present information and methods can 
be safely predicted. 


FUNCTIONS OF PERSONNEL ADMIN- 
ISTRATION 


Having expressed my views as to 
personnel science and administration, 
I will pass on to a brief exposition of 
the more common and important func- 
tions of personnel administration as 
practised today. ‘These are hiring, 
transfer, promotion, discharge, educa- 
tional work, employees’ service, health 
and safety work, wage incentives, and 
the hke. It may make the meaning 
of the more important of these func- 
tions clearer if the reader follows with 
me the worker from the time he applies 
for work to the time he leaves the 
employ of the company. 

The man is in need of a job. He has 
heard that there are some vacancies 
witha large company. He approaches 
the desk of the employment depart- 
ment and here he is met by some offi- 
cial who asks many questions and who 
finally tells him whether or not there 
is work available and whether or not 
he is suitable or desired for employ- 
ment. If the applicant appears de- 
sirable, he is usually sent to a foreman 
of the department which is in need of 
workers and is interviewed by him. If 
he is satisfactory to the foreman, he is 
finally employed. Up to this point 


the more common method of hiring 
and placement has been described 
without going into details. 

The employee’s first initiation into 
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his new work varies, of course, from 
plant to plant, but essentially it is short 
and cursory. A few of the more im- 
portant duties are pointed out andhe 
is left to the merey of chance and to 
his own abilities to become acquainted 
with the requirements of his job. If 
he is a skilled worker, this is not always 
a trying adjustment, but in the case 
of beginners and others it is very apt 
to be. Time goes on and our worker, 
if not already skilled, becomes so. 
Ordinarily he may be given a raise in 
wages at stated intervals or he may 
have to ask his foreman for a raise 
when he believes he deserves it. Some- 
times the raise is granted and some- 
times it is not. In many plants there 
is considerable routine to go through 
before wage raises are allowed. Out- 
side of the question of wages, there are 
numerous other adjustments which our 
worker is compelled to make. He is 
forced to become a member of the 
factory organization, he needs toadjust 
himself to the various types of men 
about him, and he must become ac- 
quainted with the various customs and 
attitudes which are always found in 
large groups of people. During these 
various adjustments it is readily seen 
that opportunity for maladjustment 
offers itself easily, and in fact malad- 
justments occur frequently. These 
are generally taken care of by the 
foreman and in other cases by some 
executive attached to the personnel 
department. As time goes on, our 
worker may be transferred to other 
departments where there may _ be 
greater need for workers, or he may 
be promoted to a job requiring greater 
skill, having demonstrated his ability 
in a simplerone. It is impossible to 
picture here the thousands of adjust- 
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ments that are constantly taking p| 
in a factory or store. 
stressed, however, is that change jy a 
relationships is continually taking 
place, that our army of workers is oop. 
stantly passing through a flux 4; ‘| 
changes, and that each worker is eye, Pp 
subjected to them. Granted that De- 
riods of business depression do no; 
disturb his place in the organizatipy 
for which he is working, he may remain ( 
until death takes him off; but the mos 
common phenomenon observed is tha: ; 
of a worker passing on from company F 
to company. This involves in each | 
case the process of discharge or volun- 
tary termination. In some of ow 
companies an employee who signifies 
his intention to sever his connection is 
interviewed by a special personne! 
worker whose business it is to try ' 
find out his reason for leaving and, i! 
possible, to persuade him to remain. 
In a considerable number of plant 
today there are hospitals with nurse 
and physicians who take care of ace 
dents as they occur. Inamuch smaller 
number of plants, physical examina- 
tions are required of practically a! 
employees before they are finally en 
gaged. This is more true of factory 
than of store practice. An attempt! 
made to eliminate or to adjust t 
physically and mentally unfit and! 
pick out jobs which more nearly mee’ 
the physical and mental abilities 
the employee. In some plants 
see various attempts at employe 
service, the purpose of which 1s | 
make the employee happier and bet" 
satisfied with his work. Rest rool 
restaurants, organized recreation, ¢" 
are provided to accomplish this. 
some we see evidences of prevent’ 
work, especially along the lines 
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of his methods. 
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afety. Here there is an attempt to 
= di wn the number of accidents both 
2 account of the saving involved and 
oy account of simply humane con- 
<jerations. In a number of places 
em is an attempt to organize the 
management and the workers along 
»oyresentative lines into forms of 
lf-government which allow’ both 
sroups to have a free voice, at least for 
jiseussion. This picture, roughly 
J-etched, represents, with few excep- 
‘ons. the most common practice in 
yersonnel administration today. It is 
lmittedly unscientific and almost in- 
‘uitional in conception. 


Need of a Scientific Attitude 


One ought not, however, to be too 
critical of the efforts of the present- 
uy personnel worker, for only recently 
has any attempt been made to develop 
For this reason, if for 
other, the personnel worker is justi- 


the science. 


fed in feeling that he must do the best 


ecan under the circumstances to meet 


‘he daily problems of his job. Never- 


theless, there is one thing the person- 


administrator or worker imme- 
‘ely needs, and that is a scientific 
ititude of mind. At the present time 
is very apt to be cocksure of his 
uits and to feel positive of the value 
| With a scientific at- 


‘tude of mind, he will not be so sure; 


will be more apt to examine his 
‘ults and methods in the light of im- 
‘rsonal criticism, he will arrange his 
ment and the various procedures 

ich a way that it will be possible to 

| some time a scientific evalua- 
nfortunately this is only ex- 
onally being done today. At any 
‘he one great step that personnel 
nistration in general should take 


is to gain this impartial attitude to- 
ward its methods and results. 


Vocational Guidance and Selection 


During the past ten or fifteen years 
several attempts have been made to 
control scientifically the selection and 
guidance of workers. This has been 
accomplished mainly by the construc- 
tion and employment of psychologic 
tests. These are very often tests of so- 
called native intelligence, and in other 
cases, tests of special ability. Be- 
sides these, a number of so-called trade 
tests have been evolved. 

Tests of native intelligence are de- 
vised to test what many psychologists 
believe exists as an inherited ability 
to learn. This whole subject is bound 
up at the present time in considerable 
controversy. One may, however, with 
good reason, believe that these tests 
measure what they are planned to 
measure, not knowing exactly what is 
being measured. ‘Tests of special abil- 
ity are supposed to test specific forms 
of ability which are practically un- 
learned and have somehow come to 
the individual through inheritance. 
This subject, too, is bound up in con- 
siderable controversy. Many claim 
that what these tests really measure 
is not unlearned special abilities, 
but abilities which through chance 
or through precocious development 
appear to exist to a greater degree 
than found in the average person. 
Trade tests are supposed to measure 
special abilities which have been 
learned through experience or through 
formal education. ‘These were among 
the first and were fairly successful in 
the army during the World War. 


Since then their industrial application 
has not been widespread, chiefly be- 
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cause of their greater expense over 
older methods. Their precision, how- 
ever, seems not to have been seriously 
questioned in any later attempt at 
their use. 

Tests for native ability are either 
individual or group tests. In the 
army during the World War group 
intelligence tests were given to overa 
million men and some inferences were 
drawn which established with some de- 
gree of probability that various occu- 
pations tended to fall between certain 
levels of intelligence. Since then, simi- 
lar tests have been devised for use in the 
scientific selection of workers. ‘These 
have had some measure of success in 
a few occupations where abilities which 
tend to make people successful in 
school are required for suceess in their 
work. In other oceunations these 
tests havenot,asarule, been suecessful. 

A desire on the part of many psy- 
chologists to meet the demands of 
industrialists for a cheap and efficient 
test, one which could be given by the 
average clerk, certainly merits severe 
erilicism. To my mind, this desire 
accounts in large part for the many 
failures that have come about in the 
use of tests in 


intelligence indus- 


try. It is now becoming apparent to 
psychologists, and has been conceded 
for some time by psychiatrists, that the 
value of psvchologie tests decreases 
directly as the person who adminis- 
ters the test lacks special psychologic 
training. A psychologic test stands 
always in need of interpretation; and 
interpretation always depends on a 
large experience in the construction 
and in the administering of tests, as 
well as on a considerable grounding in 


theory. Besides this, it is becoming 


apparent that the ability to learn, that 
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is, so-called native intelligence, js ,), 
one of the many traits which are iehie 
sary for success in business or jndyg. 
try. flor this reason psychologic tos}, 
for selection possess not a posit} 
but a negative value. 

From the theoretical _ statistic) 
point of view, a score obtained froyy 
giving an individual test is alyays 
liable to great error. This fact 
recognized by psychologists who, 
they give tests to large groups jy 
order to obtain the relationship be. 
tween two or more variables. They 
know that the error in their results 
varies inversely as the square of {| 
number of individuals tested. But 
they forget this fact when they carry 
over inferences the results of 
group tests to the results of an indi- 
vidual test. For this and the fore- 
going reasons psychologic tests of in- 
telligence and of special abilities should 
be used with the greatest care and 
should be conceived in the light oi 
offering only an extra bit of informa- 
tion. In my personal experience | 
have found that these tests have some 
use, but that they must be used with 
the greatest amount of care, must a- 
ways be used with the foregoing con- 
siderations in mind, and must always 
be used in conjunction with evaluation 
of as many other traits as one Ci 
possibly observe. 

Group intelligence tests are some 
what dependable, especially 
when used for obtaining levels of 
My exper'- 


ability tests 
they 


a 
ye? 


iC 


from 


more 
Intel- 
ligence for various jobs. 
with special 
limited, but my feeling is that 
must always be used with the greate-’ 


ence 


amount of care and in conjunc! 
with other data; they never shou 


used alone. As for trade test» 
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-4] experience indicates that these can 
“| with less danger of error, and 


QO List 


chould deserve a greater place in the 


lection of workers. 
Vocational guidance differs from vo- 
ational selection mainly in the end to 
achieved. In vocational selection, 
employer attempts to obtain a 
able workman. In this case the 
shoice is generally left to the employer. 
+, yoeational guidance,’ the situation 
~ somewhat altered; here there is an 
‘empt to discover what abilities or 
‘ack of abilities are present in an indi- 
-ilual so as to advise him what occu- 
nation or oecupations to enter. At 
‘ye present time the only important 
‘entific advanee in vocational guid- 
ance has been in the use of the same 
‘ests that are used for vocational selec- 
‘ion. My chief eriticism of the efforts 
vocational guidance workers, and 
‘his applies with greater force to those 
who claim some scientific value for 
their work, is that they place unusual 
nendence on the use of psychologic 
too little dependence on the 
uation of emotional and other per- 
sonality traits, and hardly anything at 
| on physieal characteristics. To 
ind a truly seientifie vocational 
udance must be based on the assump- 
‘ion that every individual possesses at 
cast three aspects: the physical, the 
mental, and the social. With this 
ist also come a more elaborate and 
‘nore definite knowledge of the various 
‘to which it is intended to fit the 


ndividual. 


‘here is a school of vocational guidance 
‘sers which does not believe in giving 
‘ advice; but, in my opinion, this 

‘© toward the problem can hardly be, 

it consistently carried out in actual 
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The Interview 


Interviewing applicants for work is a 
very important procedure in person- 
nel administration and one of which 
relatively little has been written. Ap- 
parently each personnel worker de- 
velops his own technic without any 
formal or organized attempt to see 
that this technic is based on the best 
practice available at the present time. 
It seems here, too, that a knowledge of 
psychiatric method would prove of 
great value. The recognition of the 
importance of physical, mental, and 
social factors in the life of an applicant 
would do more than any one thing to 
advance the efficiency of the interview. 
The interview is indispensable and to 
my mind will never be displaced by 
any other instrument of personnel ad- 
ministration. 

li may be appropriate here to sug- 
gest that personnel workers would 
find it exceedingly valuable to attend 
outpatient clinics at psychopathic hos- 
pitals. This suggestion could be 
broadened, as the idea became more 
popular, by seeing to it that personnel 
workers came into more intimate con- 
tact with patients who visit these hos- 
pitals. The great advantage that this 
opens up lies in the fact that in the 
abnormal individual one has the best 
opportunity as yet to witness the evo- 
lution and the interplay of the various 
factors that go to make up human 
nature. 

In a previous paragraph a passing 
reference to job analysis was made. 
Adequate job analysis is quite essen- 
tial to a science of personnel. It 
should be done with the greatest care, 
always bearing in mind the physio- 
logic and the psychologic aspects of man. 
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This eare has not been commonly 
taken in the various job analyses which 
have come under my observation, and, 
unless it is, Job analyses will not serve 
the purpose which they are funda- 
mentally intended to serve—the ad- 
justment of the worker to the job. 

In a field of endeavor such as per- 
sonnel administration the practical al- 
Ways possesses an appeal which is 
irresistible. The administrator is al- 
wavs pressed and asked for practical 
methods of solution. The economic 





considerations involved are likewise of 
sreat importance. New measures 
should not cost any more than the 
measures they are intended to sup- 
plant. Of course, exceptions to this 
may sometimes have to be made be- 
eause of social or other factors in- 
volved. In view of this, a suggestion 
found in a paper by Campbell? was 
taken up because it stimulated the 
hope that it might prove very practi- 
eal in the hands of a personnel adminis- 
trator. The point noted was the use 
of individual production curves in the 
hygiene of the worker. Individual 
production curves are now quite com- 
monly used in industry as a measure of 
the productivity of the worker. It 
was thought that if some use of these 
curves could be made, they would 
prove of great practical value. Com- 
mon sense recognizes that it is impos- 
sible for a hygienist or a personnel 
worker to examine as routine a group 
of employees when there is no com- 
plaint being made by most of them as 
to any trouble. If production curves 
would prove efficient indicators of ad- 
justment or maladjustment, they 

> Campbell, C. M.: Mental Factors in In- 


dustrial Hygiene. Tuis Jowr., 1923-1924, 
5, 130. 


would prove to be a great help ; 
hygienists or personnel workers, 4, 
opportunity to determine this gy. 
tion was taken advantage of, and at 
experience of two or three month: 
showed that the idea was practices) 
It was found, however, that numero, 
difficulties had to be kept in mip 
before interpreting these curves: }), 
in the main, the curves seemed to pos. 
sess considerable value. Of course. }: 
is admitted that no scientifica}!: 
evolved data were obtained whieh 
could be utilized with precision, hi: 
at least a beginning was made, » 
deeper insight into the problem wa: 
effected, and the value of such 
method if universally employed was 
demonstrated. It is impracticable 
deseribe here in detail exactly wha: 
was accomplished in this investigation 
on curves and the reader is referred 
to my paper on the subject which wil 
be published in Tuts JOURNAL in the 
near future. 


Special Problems 


Many questions are constantly aris 
ing which perplex the personne! a:- 
ministrator; for instance, the relation- 
ship between dissatisfaction with one: 
work and other factors, the problem | 
repetitive work, and the like. Th 
literature of the past few years has 
emphasized the importance of thes 
special problems, but very little | 
been done to increase the light for t) 
personnel administrator. Very litt 
has been done to define the importance 


factors which are present among | 
workers. For this reason an investig* 
tion of the personality of the workel 
and a development of a method 
study were attempted. An 
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Pp t yous questionnaire was finally drawn 

Ay . which would give some light on 
{Ues. -his subject and at the same time 
da atisty the demands of inductive 
nt! ; ia Unfortunately 1t was impos- 
tic Jhle to obtain a series large enough to 
TO) make the results possess definite 


-jentifie value, but the series was large 
enough! so that the results possess con- 
tao jderable suggestive value. Experi- 
. enee with this questionnaire indicates 
that its anonymous use in the study 
of personality is practicable in industry 
and business. It is true that the ques- 
‘ionnaire employed was not all-inclu- 
ve and that there were numerous de- 
Seiencies, but the investigation showed 
‘hat if this instrument were more uni- 
really used our knowledge of person- 
lity factors would be increased. Two 
cial problems were investigated: 
ihe relationship between voca- 
‘ional dissatisfaction and various other 
tors; and second, the prevalence and 
character of phantasy or daydream- 
ng or reverie while at work. 
in the case of the first problem, no 
definite relationship was found be- 
tween economic factors and vocational 
The results seemed 
indicate that fundamental person- 
lity traits determine a worker’s atti- 
ile toward his job and that a fixed 
dissatisfaction is probably due more to 
‘indamental personality factors than 
‘0 elements in the job itself or sur- 
rOUnNaING It. 


in the case of phantasy, or of day- 


ssatistaction. 


eaming, or of reverie during work, it 
ed that this tendency to allow 
‘mind to wander while at work is 
common, whether the work is of 
petitive nature or not. 


oY 


The par- 
occupations studied (in this 


re were over 500 questionnaires in 
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case, clerical workers and salesmen) 
made no practical difference in its 
prevalence or its character, and what- 
ever differences were observed seemed 
to be due probably to fundamental 
personality factors or special periods in 
a worker’s life. 


Medical Clinics 


In any scheme of organization of a 
personnel department, the medical 
clinic deserves an important place. 
The need of such a clinic is generally 
accepted today. It serves in the inter- 
est of first aid; it isan economic meas- 
ure in view of workmen’s compensa- 
tion acts. Its use by employees tends 
to make it possible for many ambula- 
tory cases of illness to remain at work, 
makes it possible to raise the general 
health of the working population and 
to disseminate health information. It 
is also being used in a few places in 
the examination of applicants for work 
not so much for the purpose of reject- 
ing them but for the purpose of their 
better adjustment to jobs, taking into 
consideration physical assets and li- 
abilities. The medical clinic possesses 
many unique advantages. The most 
successful ones are popular and fre- 
quented inlarge numbers. Practically 
all kinds of medical and surgical work 
are being done, and in a number of 
factories and stores psychiatric con- 
It has 
been my fortunate experience to have 


sultants have been employed. 


served as consultant in psychiatry to a 
number of store and factory health 
clinics. It is remarkable how many 
cases one meets in which mental fac- 
tors are present to an important ex- 
tent. 
tistical evidence’ which bears out. this 


There is also some valuable sta- 


§ Elkind, H. B.: Mental Hygiene in Indus- 
try. THis Jowur., 1924, 6, 115. 
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statement. Recognition of thefact that 
this state of affairs exists will mean the 
yreater employment of psychiatrically 
trained physicians and will tend to 
raise the general efficiency of the medi- 
eal work. Psychiatrists have accom- 
plished a good deal to save patients, 
their families, the store or factory, and 
the 
and 


inconvenience 
hxperience, 


community much 
has 


shown that the psychiatrist deserves 


expense. too, 
a place as consultant to the employ- 
ment department. Here behavior 
problems arise in the daily routine, 
many of which are beyond the train- 
ing and experience of the average per- 
‘The few cases which 
have come to my attention have been 


sonnel worker. 


considerably benefited personally; the 
management which referred the cases 
has also been benefited. 


CONCLUSION 
The personnel worker today stands 
at the threshold of a great awakening. 
This will come about as 1t becomes 


more commonly understood that laws 
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of behavior are at the base of prac). 
cally all the phenomena which are hy. 
consideration of personnel workers. 

The personnel worker stands jn 
unique position. Industry is destined 
to grow. We are now in the throes o; 
an industrial revolution which, with 
quickened pace, is changing our liy 
and our ways of living, our thoughts. 
and our attitudes toward life. 
problems are becoming more complex, 
but, at the same time, the desire jo 
understand them is gaining ereajer 
and greater strength. ‘The personne! 
worker must make his contribution to 
social advancement; he must stand as 
that part of industry whose duty it 
is to institute measures which will tend 
to minimize the undesirable eflects 
of an industrial civilization. He must 
himself realize his social importance, 
his social significance, as well as his 
industrial value. He must realize that 


d 


re 


socia] 


he is the health officer of his industria! 
group, and that the worker and the 
community in which they live are to a 
great degree atiected by what he does 

















THE STATISTICS, DEFINITION, AND CLINICAL ASPECTS OF THE 
OCCUPATIONAL AND INDUSTRIAL DERMATITIDES* 


Proressor Moriz OPPENHEIM, M.D. 


Vienna 


] 

| INTRODUCTION 

) 

| : sy Y FAR the most frequent affec- 


tions of the skin caused by 
occupational and industrial 
the skin inflammaticns 
dermatitides). By dermatitis (skin 
nfiammation) we understand its 
oadest sense the local reaction of the 
in to any irritation—an inflamma- 

At least one cardinal symptom 

the inflammation, therefore, must 


labor are 


in 


present, namely, reddening. In 
iny cases this symptom is present 


with or without subjective 
phenomena, and restitutio ad inteqrum 
sues With or without sealing. Usu- 
‘ly, however, the reddening is soon 
‘ollowed by swelling, or edema, by the 
uscharge of serum at the injured spot, 

then vesicular formation, 
partly 
scopic, from which moisture arises. 
We distinguish four interrupted stages: 
reddening, swelling, vesicular forma- 

and sealing. If, following a 
‘light irritation, one of these stages 


FOne 


by 


wtly macroscopic, micro- 


ddenly appears with a tendency to 


ee Pe! 


, even on removal of the irri- 
the skin is then be 
yneratic to the irritation. We 
ik of such a condition as a toxico- 
If all four 
severe irritation from which 


said to 


stages develop 


eived for publication Oct. 14, 1924. 





the skin has become more or less 
sensitized, we then have before us 
an occupational dermatitis. This 
soon heals after removal of the irri- 
tation, without any tendency to 
spread. If after a less intense irrita- 
tion there arises a dermatitis, with a 
tendency to 


peripheral 
which continues to after 
removal of the irritation with 
constantly occurring relapses, without 
tendency to heal, and especially if 
other parts of the skin distant from 


extension, 
develop 


Or 


the spot of irritation are attacked, 
we have before us an artificial or 


occupational eczema. Here, however, 
an anaphylactic or allergic condition 
of the skin is present. 
Eezema is the most frequent type 
the occupational and industrial 
injuries of the skin; dermatitis is far 
more rarely and toxico- 
derma most all. ‘These 
correspond to the allergic, the normal, 
the idiosyncratic constitutions 
of the skin. 


of 


observed, 
rarely of 


and 


STATISTICS OF OCCUPATIONAL 


DrERMATOSES 

Some of the more Important statis- 
tics from the literature of occupational 
dermatoses and from my own figures 

are as follows: 
Among 250 patients, the average 
number of new patients who annually 
407 
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pass through his skin clinic, Prosser 
White found in one year alone fifty- 
six cases of eczema from trinitrotoluene 
(L.N.0.) and also one case of pus- 
tular eezema caused by sodium 
sulphide. Kk. Herxheimer enumerates 
seventy-four industries which may 
cause eczema. ‘She eczemas most 
particularly mentioned are those of 
metal workers, bakers, launderers, 
‘carpenters. Detailed 
statistics by Frank Crozer Iknowles 


spinners, and 


contain 4,142 cases of eezema; of these 
more than one-fourth are positively of 
external origin. In a second list of 
statistics covering 24,459 skin cases, 
one-third of all the cases of eczema 
are industrial, and one-sixth of all 
cases of skin disease are caused by 
Knowles finds the 
greater number of occupational ec- 


individual labor. 


zemas among household workers; next 
From this 
he maintains the standpoint that 
practically every occupation and every 


in order appear laborers. 


irritation may cause an eczema. 
Among IS7 cases of industrial eezema 
I’. Gardiner found eleven eases of 
universal dermatitis; forty-two cases 
were complicated with seborrhea; and 
in twenty-three cases hyperhidrosis 
was present. Finch Noves analyzed 
5,000 skin cases and found among them 
fifty-four cases of dermatitis due to 
external causes, such as paint and 
lime. J. Sandberg examined fifty-five 
cases of dermatitis at his clinie and 
designates thirty-five as industrial 
eczema and fourteen as toxie dermati- 
tis. According to Fordyce the indus- 
trial eezemas of the skin comprise 2 per 
cent. of the attendance at his clinic. 
The most frequent type is an eezema- 


toid dermatitis, the appearance of 


which is favored by the excessive ys 
of soap and water. : 

From statistics compiled by Eisner 
in the skin clinic at Frankfort, in 193 
we learn that fifty-six industria) 
eczemas were observed that wep 
caused by chemicals, and five caysed 
by thermic influence. Meltzer yo. 
ports on the frequency of quinine 
toxicoderma. In the prophylactic 
administering of quinine 0.12 per cent. 
of the persons got exanthemata. 
army officers particularly. From this 
the author concludes that nervousness 
creates a predisposition. We see from 
these examples that idiosynerasy is 
extremely rare. The absence of idio- 
synerasy was also observed by 
MeLachlan and D. Allison who found 
among 200 metal cutters only seven 
affected with eczema on the hands and 
forearms, from the effects of lubricat- 
ing oil and inunctions. 

That certain substances, particu- 
larly those contained in explosives 
may cause dermatitis in many persons 
is proved, not only by the statistics 
mentioned above taken from the cases 
of Prosser White, but also by the 
statistics of Sequeira, in which he 
enumerates fifty-one cases of derma- 
titis called forth by aerial bom) 
explosions which he traces to hexa- 
nitrodiphenylamine. 

A second list of statistics by (ar- 
diner is more detailed. In the year 
1919 he found 1,194 eases of dermati- 
tides. Of these, S870, or ¢2 pel 
cent., were professional dermatitic 
Housewives and women servants sul 
fered most (254 cases), then ge! | 
workers (59 cases), and, finally, thos 
in the chemical industry (25 cascs 
Gardiner finds the most impor! 
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predisposing factors to be seborrhea, 
nyperhidrosis, and pediculosis. 

“Some of my first statistics, in 1912, 
«hich comprised 3,040 cases of skin 
and sexual affections, after deduction 
of 1.000 of the latter, gave 457 persons 
who were suffering from occupational 
and industrial skin affections. 
\mong them were 153 cases of eczema 
and artificial dermatitis, and two 
eases of artificial exanthema—namely, 
purely toxie skin inflammations; this 
represents 34 per cent. About one- 
third of all occupational and industrial 
skin injuries, therefore, are eczemas 
and dermatitides; the toxie skin in- 
fammations are almost negligible. 
The exact relation of the dermatoses 
to one another is shown in Table 1. 
The distribution among the various 
vocations is shown in the following 


tabulation: 


Vocation (Men) 


House painters and varnishers 12, lith- 


Number 


ographers 3, dyers 3............... 18 
Bakers 29, gardeners 3, drivers 6..... 38 
Bookprinters 9, mechanics 15, metal 

a a sin Si ns wacmteecin cans ands 26 
Turners 7, casters 56, machine workers7. 70 
Coopers 2, carpenters 28,  piano- 

acest ckbe Meee oss ek ee en 32 
‘ine-metal smiths 9, saddlers 4, copper- 
i rer errr i eeererer 15 


ewelers 3, comb-makers 2, grinders 2. 7 
Plumbers 2, Jloeksmiths 32, black- 


ors 4, shoemakers 3, weavers 2... 9 
-stone workers 2, stone cutters 3, 
ne platers 2 7 


SRP UVeee e426 eee n eee etd es 6 48.9 


ers in other oceupations......... 118 


Wome nv) 


vinders, gold burnishers, makers 


ee ee 8 
in various voecations........ 35 
eS See e boas ee ee 4?1 


My statistics for the year 1910 


(Dispensary of the Union of Sick 
Funds Societies) comprised 604 cases 
of occupational and industrial skin 
affection; among them 188, or 31 per 
cent., were cases of dermatitis and 
eczema. ‘These types, therefore, again 
constituted one-third of all industrial 
dermatoses. The total number of 
cases, grouped according to their 
diagnoses, are given in Table 2. 


TABLE 1.—ANALYSIS OF 457 CASES 
OF OCCUPATIONAL AND INDUS- 
TRIAL SKIN AFFECTION ACCORD- 
ING TO TYPE OF AFFECTION 


| = | Q 

, . , - | oo < 
TYPE OF AFFECTION . a a 
i eisis 

i mips; & 


— ——— | 





Eczema and artificial derma- | | | 


Tee Te 
Combustions and cauteriza- | 














ne ee ene ee | 239) 15 | 254 
Fissures and callosities...... | 21) 1 | 22 
eT ee ree 10} 2 | 12 
Herpes tonsurans, erysip- | | 

I is ache a atncy ek bbe | 4... 4 

Oil acne, tar skin............}| 9 1 10 
Toxicoderma (erythema).... me «4 2 
53 | 457 





We tenkheneeseaeencenel ee 








TABLE 2.—ANALYSIS OF 604 CASES 
OF OCCUPATIONAL AND INDUS- 
TRIAL SKIN AFFECTION (1910) AC- 

CORDING TO TYPE OF AFFECTION 


| NUM- 


‘YPE OF AFFECTION 

ll . | BER 
nn | 
. as ‘se 
Eezema and artificial dermatitis....| 188 
Combustions and cauterizations....| 229 
Fissures and callosities............. 29 
I i aos ee kona kw 356s 30 

Impetigo in connection with voca- | 
tion TECUCRERUCR CUTE P ECCT Ee TT Cn Cee ee 128 
DU AGn <eaheuecarase vse en cerns 604 


These small statistics of mine show 
that the industrial eczemas comprise 
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one-third of all industrial dermatoses 
and about 8 per cent. of all skin affec- 
tions. White places more 
than one-fourth of his skin diseases 
among the industrial eezemas; Crozer 
Knowles gives the same figure in his 
first list of statistics, and in his second, 
longer list he gives even one-third of 
all eezemas and one-sixth of all skin 
diseases as occasioned by industrial 
work. 


Prosser 


Iinch Noyes, however, finds 
that only 1 per cent. are industrial 


eczemas. ‘These differences naturally 
vary with local conditions. Clinics 
in the neighborhood of — large 
chemical factories will, of course, 


show a much larger proportion of 
occupational dermatoses than those 
situated in agricultural, nontextile, 
and purely commercial districts. 

My full statistics embrace the years 
1907 to 1922, inclusive (fifteen years), 
excepting the records for the years 
1911 1917 which are missing. 
The figures are taken from the Dis- 
pensary of the Union of the Sick 
Funds Societies in the Tenth District 
of Vienna which was conducted by me 
until the year 1917 and then by my 
Dr. Neugebauer, in the 
KMighth District. They comprise 
41,200 cases of skin and venereal 
diseases; among them were 5,334 cases 
of toxicoderma, dermatitides, and 
about 13 per cent. Deduct 

of the total number as 
suficring from sexual affections, and 


and 


successor, 


eczema 

one-third 
that leaves approximately 27,500 skin 
cases of all kinds; then the 5,334 cases 
of skin inflammations will represent 
about 20 percent. One-fifth of all my 
skin diseases are, accordingly, 1ndus- 
trial eczema. 
dermatitis, and erythema are shown in 


The relations of eezema, 


Table 38, which embraces the years 
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1907, 1908, 1909, and 1910. 
this table it appears that eezemy ;, 
sixteen times more frequent thay 
dermatitis and twelve times mop. 
frequent than toxicoderma,  [f 
consider that many of the eases os 
dermatitis and toxicoderma boonies 
eczema, which the records do nos 
differentiate, the exceeding frequency 
of the occupational and industrial 
eczemas 1s also well shown by this 
table. 





= 
Prom 


we 


TABLE 3.—INCIDENCE OF ECZE\\. 
DERMATITIS, AND TOXICODER\|\ 
IN THE TENTH DISTRICT 0} 

VIENNA, 1907, 1908, 1909, AND 1910 








NUMBER nites leoe 
YEAR OF ECZEMA Tinie = 
PATIENTS i io 
1907 1.679 383 10 28 
1908 2? 433 324 ld 
1909 2 SOO 351 30 9 
19 9 784 OSG 9 
Totals... 9,696 1,344 Q4 112 
DEFINITION 


In my thesis up to now, [| h 
separated occupational and industria’ 
toxicodermas from industrial eczen 
although, of course, the cause oi 
industrial eezema may lie in a toxico 
derma. I would, however, furthe 
distinguish a third group of dermatoses 
of occupational and industrial caus 
tion, namely, artificial dermatitis. 
All three rest on an allergy of the skin 
in general. This proceeds from 
circumstance that always some 1! 
dividual persons suffer from inflam 
tions of the skin only when strone. 
irritating substances or processes “" 
This, for 1- 


| 


Stamnil 


the responsible agents. 


stance, corresponds to 
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jefinition in which he explains the 
flammation as “a local reaction to 
‘ryitations to Which the organism is 
o¢ at all, or not sufficiently adapted.” 
a The allergy of the skin may be con- 
eenital—-we then call it idiosynerasy 
congenital hypersensitiveness; or 
' acquired, due to some anaphylactic 
| »roeess—that is, “a skin sensitization, 
™ jue to the excess or deficiency of 
something found in a normal or ordi- 
ry skin.” 

Into these questions we do not 
. propose to enter, except in so far as 
IA they help us in the clinical under- 
i standing of dermatitis. At the last 
Congress of the German Dermatologi- 
cal Society in Munich, the question of 
eczema was made the main subject of 
discussion. ‘The debates did not, how- 
’, fully clear up the matter. Most 
the authors interpreted eczema as 
dis- 
from ee- 
on the other hand, they iden- 
tified it with dermatitis and considered 

t the irritation first 
the epidermal cell. 


ivpersensitive reaction, and 


tinguished neurodermatitis 


Zema: 
attacked 


relbich occupies quite a unique 

al position in regard to the interpretation 
of eczema. He interprets it as a 
vasomotor reflex neurosis and, accord- 

- ing to him, the sensory nerves of the 
epidermis are primarily irritated and 

: ead to a reacting inflammation of the 
\- cutis. Different degrees of irritation 
d mutual relations between sensory 
‘ause the 
these he 
fundamental forms: 


curodermatiis exudativa eczema- 


i vasomotor excitement 
ious eezemas. Of dis- 


. - ] 
Pushes 


two 
~ a . . . . . 
in Which the itching is primary 
the scratching the cause of the 
heous changes; and the dermatitis 


: ‘ccmalosa, in Which the epithelial 
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nerve has a congenital or acquired 
hypersensitiveness and the vessels are 
labile. ‘The irritation may, of course, 
strike the epithelial nerve from with- 
out, or from within, and _ produces 
dot-shaped vasomotor changes, in 
contrast to the erythemas where the 
point of attack must be assumed to be 
in the subpapillary vascular network. 

Bloch takes another standpoint. 
He demonstrates experimentally in 
the skin of eczematous persons the 
presence of a hypersensitiveness to 
eertain chemical substances, 
may be monovalent or 


which 
polyvalent. 
‘The cause of the eczema consists in a 
congenital hypersensitiveness, or an 
acquired sensitization of the epidermal 
cells to certain chemical substances. 
He therefore regards eczema as an 
anaphylactic condition of the = skin. 
‘Two chief factors come into considera- 
tion as the cause of the eczema: the 
predisposing factor, which may be 
congenital or acquired; and the ex- 
citing factor, that is, the coming into 
contact of the skin with the substance 
to which the sensitiveness responds. 
‘These conclusions by Bloch are based 
on the experiments of his pupil Jaeger, 
who has established this specific skin 
sensitiveness to certain chemical irri- 
tations by a kind of skin function test. 

Jadassohn agrees with Bloch’s views. 
tiecke also assumes a skin hyper- 
sensitiveness and identifies dermatitis 
with eczema. He pictures both as 
yure inflammations but says that they 
are influenced by a higher and specially 
either an 
organic disposition, or a general diath- 


colored pathologic factor 


eSIs. 


In contrast to ixreibich, he dis- 


tinguishes neurodermatitis from ec- 


zema. Pinkus also interprets eczema 


as a hypersensitive reaction responding 
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to external agents and vaccines. 
Therapeutically the latter may be use- 
ful. As long as inflammation remains, 
a latent general affection exists. 

Like Riecke, Finger identifies derma- 
titis with artificial eczema and dis- 
tinguishes a general and a_ special 
predisposition; in the former every 
person’s skin reacts to inflammation, 
in the latter only a small number of 
individuals respond to the stimulus. 
Blaschko distinguishes the toxie skin 
inflammations from the industrial 
eezemas and gives as the difference 
between them the sudden rise in the 
former and the gradual development 
in the latter, which he defines as a 
dermatitis taking a subacute or chronic 
course. Its most Important subjective 
symptom is the itching, and its most 
essential objective symptom is. the 
formation of vesicles. Even in dry 
eczema these may be demonstrated 
microscopically. 

[ absolutely adhere to the separation 
of artificial dermatitis from eczema. 
Many authors, however, consider that 
they are identical. It must be borne 
in mind that every eezema is a derma- 
titis, but not vice versa. As I have 
already mentioned, dermatitis is the 
broader conception. It embraces not 
only the eezemas, but the toxico- 
dermas also. The identity of both is 
upheld by Wolf, who from the histo- 
logic standpoint asserts the impossi- 
bility of drawing a sharp distinction 
between dermatitis and eczema. 
Frank Crozer Knowles finds distine- 
tion neither in histologic nor = in 
etiologic aspects, but only in the dura- 
tion. He calls skin inflammations of 
short duration dermatitis, and those 
of longer duration eezema. Hartzell, 


Jackson, Volk, Hammer, and othe. 
likewise find no essential differences 

Unna, on the contrary, points oy; 
two symptoms as characteristic 0; 
eczema which never appear in artificjs] 
dermatitis, namely, acanthosis and 
abnormal fat secretion. Ravoelli, lilo. 
wise, draws a sharp boundary line 
between eczema and dermatitis: the 
latter, he says, is an acute affection. 
and the former begins when the other 
ceases to be acute. In eezema, infjl- 
tration exists—infiltration associated 
with papules and vesicles with a ten- 
dency toa chronic course. This differs 
completely from acute dermatitis, 
In the former we may probably pre- 
suppose a disturbance which always 
changes the skin. 

Montesano divides the occupational 
skin inflammations into several cate- 
gories and distinguishes among them 
those which manifest a tendency to 
spread on the surface and at the same 
time to assume the characteristics of 
eczema. ‘These are the commonest 
group. Rost combines under the col- 
lective name of dermatitis all delen- 
sive, reparative, regenerative, in iact 
all reactive processes of the skin, 
and therefore sub-summarizes cczema 
under the further conception of 4 
dermatitis. 

In the toxic skin inflammations we 
have to deal with congenital hyper- 
sensitiveness, which in its effects may 
vary from a simple temporary redden- 
ing to the severest bullous eruptions of 
the entire cutaneous surface, and may 
even result in death. The smallest! 
quantity of the toxic substance suffices 
to produce toxicoderma. 

Artificial dermatitis is quite difier- 
ent. Here the principal thing is the 


i ae 


sept, 
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avternal irritant—the severity, the 
‘pation of effect, and the extent of 
lien are the prime factors. When 
-)p irritation is removed, the dermatitis 
oe The skin is very little or not at 
JT -oysitized. Normal persons suffer 
som artificial dermatitis, although 
», different degree. Most skins are 
»either monovalently nor polyvalently 
eysitive to chemical substances 
Jaeger). Mustard plaster, for ex- 
vnple, mostly calls forth erythema, 
antharides cause bullous dermati- 
‘ides, volatile unguentum and_tar- 
‘arus stibiatus salve produce severe 
nustulous dermatitides, ete. Some- 
‘imes it is the intensity of the irritation 
which produces the dermatitis; some- 
‘imes it is the duration of its action 
which leads to the intense effect. 
We can aceordingly define artificial 
lermatitis as “fa skin inflammation 
set up by irritation on a normally 
reacting skin or one which is but little 
sensitive.” 

In artificial eezema the irritation 
has struck a sensitized skin. We are 
here dealing not with a local affection, 
hut with an affection of the organ of 
the skin. Trifling irritations, there- 
‘ore, are able to call forth skin reac- 
tions. For the same reason only a 
small number of persons fall ill of 
eczema, the inflammation persists 
iiter the irritation has ceased, it tends 
‘0 spread peripherally in the cireum- 
‘erence of the irritation, other sym- 
metrically situated portions of the 
‘kin become affected, and newly 
aected areas arise far distant from 
the primary lesion on the smallest 
‘zeravation, such as slight scratching. 
An artificial eezema is difficult to heal 
‘nd tends to recur. Sensitization 
‘ay also be induced by existing skin 


affections, and the beginning of an 
artificial eczema is often a _ toxico- 
derma or an artificial dermatitis. 
Either of these affections, by forming 
toxins which reach the circulation 
(Nathan and Sachs), may make the 
skin anaphylactic. By experiments 
on the skin of guinea-pigs Nathan and 
Sachs found that in the inflamed por- 
tions substances could be extracted 
which contained the irritants of in- 
flammation. ‘They consider these par- 
ticularly important in explaining an 
eczema following a dermatitis and 
deciding the cause of the scaling. 

External irritants produce at first 
hyperemia and edema, inflammatory 
products are absorbed, and pain and 
rubbing provoke new areas far distant 
from the original inflammatory area 
in parts within the region of the col- 
lateral edema. ‘The points first im- 
plicated are thought by Kreibich to be 
the epithelial nerves, by other authors 
the blood vessels; most writers, such 
as Jadassohn, Bloch, Jaeger, and 
Gougerot, favor the epithelium. The 
last named assumes a certain porosity 
of the epidermis which can be pene- 
trated by toxic substances. 

With regard to the sensitization of 
the skin, briefly we must distinguish a 
general susceptibility which makes the 
skin sensitive to all irritations, and a 
special susceptibility confined only 
to certain substances (Jadassohn). 
In reference to the latter I will men- 
tion the observations of Jacquet and 
Jourdanet regarding gastro-intestinal 
disturbances as a cause, and, further, 
those of W. Knowsley Sibley, who 
sees predisposing causes in the condi- 
tion of the intestinal tract as well as 
in the use of tobacco and in the taking 
of tea, coffee, cocoa, and alcohol. 
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Khrmann likewise finds disturbances 
of digestion to be sensitizing. Luith- 
len and Weidenfeld also believe in the 
general sensitization of the skin. 
Pinkus interprets any latent, general 
affection as a cause of sensitization. 
Localized special sensitization is ob- 
served in odol eczema. A generalized 
form is distinguished by Jadassohn. 
Ifere we have to deal principally with 
anaphylactic conditions. 

‘To me the sensitization of the skin 
by existing skin affections seems most 
important. Not only do toxicodermas 
and dermatitides sensitize the entire 
but many other 
affections also do this. I will 
only mention here the influence on 
artificial dermatitides of seborrhea 
and ichthyosis (Riehl); the develop- 
ment 


cutaneous surface 


skin 


of obstinate eezemas after im- 
petigo simplex and sycosis; the pro- 
longed eezemas in cases of prostatitis: 
the chronic eezemas on the palms and 
From these 
there results a vicious circle for arti- 
ficial and idiopathie eezema. ‘The one 
sensitizes the other, and therapy is 
hereby made more difficult. 


fingers of syphilities. 


CLINICAL AsSpEcTs OF ARTIFICIAL DER- 
MATITIS IN ITS BROADER SENSE 


By this title is meant the clinical 
phenomena of toxicodermas, of arti- 
ficial dermatitis in its more restricted 
sense, and of industrial eczema. These 
three forms of occupational or indus- 
trial skin inflammations have an out- 
vard cause which lies in the oecupa- 
‘The skin is 
injured either from without or, more 


tion or trade concerned. 


rarely, from within. ‘These three forms 
may pass one into the other and in 
their exhibit the 
svmptoms; they will be treated to- 


acute stage 


same 
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gether. Industrial eczema, which ;. 
the most important and which, becayse 
of its symptoms, merits a part 
place, will be described later. 


lecular 


Incubation Time 


The skin phenomena appear, as 
rule, only after a definite time, Sy. 
jective symptoms, such as itching o, 
burning, may precede or aceon. 
pany the first skin phenomena, or the 
subjective sensations may be felt only 
after the skin symptoms have becon. 
visible. Skin affections from the bites 
of animals, or from their hair—causing 
itching, burning, ete.—usually develop 
at once, and the skin phenomena follow 
soon after. The same is true with 
irritations called forth by the sap or 
gland-hairs of plants. 

In the case of chemical substances 
the incubation period is usually longer, 
Thus, after touching the blossoms and 
twigs of the Singapore mahogany, 
reddening and swelling arise a few 
hours later (Ridley); after work on the 
rungus tree, native to 
papular eruption accompanied by i- 
tense itching develops after a latent 
period of twenty-four hours and leads 
to the formation of vesicles (Hornsey). 
In primrose dermatitis E. Rost found 
an incubation time of from several 
hours to sixteen days. 
observed the first svmptom of prim- 
rose dermatitis the day the plant had 
been touched. A. E. Stein, alte 
touching sublimate, observed on hin- 
self that a mercury eczema took [ou 
days to develop. On the applicatio 
of agfa, a remedy used to skin over 
ulcer on the thigh, O. Sachs observ’ 
an incubation time of five days beiore 
the reddening 
swelling. and 
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in say that fourteen days is the 
.ubation time for emetine powder, 
\acKee established two months for 
eoholo wood dermatitis, and Gouge- 

- and Blamoutier even two years in a 
jorer who had been working on 
; jisander wood; the man interrupted 
»is work for fourteen days and then 
resumed it. 

The incubation time for skin changes 
‘yom poisonous gases, such as were 
employed in the war, is very short; 
evelon vapors (a prussic acid prepara- 
‘ion which serves for the destruction 
of bedbugs) also very rapidly cause 
cin irritation (Flury and Wieland, 
‘eligmann, and others). 

In general it may be said that sub- 

ances Which act on the skin in the 
‘orm of dust or vapor have a shorter 
neubation time than those in liquid 
In laborers who work 

il dust, heat, and wet, a longer time 
isually elapses before a dermatitis 


) 7 


r solid form. 


Localization 


The toxie skin inflammations are 
ither localized or general. Like der- 
titis and eezema, the localized 
Jammations are seen on the parts 
i the skin coming into direct contact 
with the toxie substance, such as on 
iands, forearms, face, neck, etc.; 


il 


or they appear on parts of the skin 


where the toxie and medicinal exan- 
+] 


uemata are usually found, as on the 
ensor surfaces of the extremities, 
', the genitals, or on parts of 
skin which lie in folds or rub each 
wr. When general, the inflamma- 

is cover the entire body without 
predilection as an erythrodermia, as an 
‘loliative dermatitis, or as an uni- 
versal exanthema. While dermatitis 


4 
’ 


and artificial eezema are confined to 
the point of attack of the irritant, or at 
least show the tendency to remain so 
confined, the toxic skin inflammations 
of an artificial nature have a tendency 
to be generally diffused. On _ the 
whole it may be said that the hands 
and then the face are the preferred 
parts of the skin for all artificial skin 
inflammations. Under’ special cir- 
cumstances any other parts of the 
skin may participate. ‘Thus the der- 
matitis which is caused by the leather 
lining of men’s hats is strictly localized 
to the forehead and is cut off sharply 
at a horizontal line across the forehead 
(Galewsky, Bettmann, Appel, I ro- 
boese, Oppenheim, Sachs, and many 
others). By leaning the face on the 
art leather of railway cushions, der- 
matitides arise on the side of the face 
concerned (Gebert); a similar derma- 
titis of the face originated from the 
use of a mustache bandage (Baer). 
In all dermatitides coming from 
leather substitutes, phenol-containing 
substances are the cause. 

In match box dermatitis it is the 
part of the upper thigh corresponding 
to the site of the trousers pocket con- 
taining the box where the dermatitis 
is localized (Rasch, Christiansen and 
Strandberg, Frei, Lomholt, and 
others). The eezemas of musicians 
are localized on the lips and _ their 
locality; in flute players they are 
caused by the resinous contents of the 
mouthpiece which is made of grana- 
dilla wood (Stein); violinists have 
eczemas In the region of the lower Jaw; 
trumpeters have eczemas on the lips 
(Graetzer). Posner reports a case of 


dermatitis on the feet and lower thighs 
in visitors to a bathing establishment, 
the floor of which had been recently 
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painted with carbolineum. Spillmann 
mentions a skin inflammation on the 
right side of the face and in the region 
of the ear in a man who had been 
carrying oak logs. 

The dermatitis called forth by the 
employment of cyanide of sodium we 
find is localized on the genitals and on 
the seat (McEwen); in trinitrotoluene 
dermatitis, likewise, the scrotum and 
nates are affected, and also the hands, 
arms, neck, abdomen, and toes (Pros- 
ser White); in the parts permeated 
with cyclon gas we find edematous 
swellings chiefly on the genitals, also 
eruptions where the sweat glands 
predominate (Seligmann). Riecke dem- 
onstrates a case with a_ threefold 
enlargement of the scrotum and acute 
generalized dermatitis on the trunk 
and over the greater portion of the 
extremities, caused by Peruvian bal- 
sam applied for scabies. Winfield 
reports a dermatitis of the scrotum 
and finger nails in laborers employed 
in paint factories; in men at work on 
reeds, the dermatitis appears on the 
scrotum, the face and the 
throat, and on the back of the hand 
(Timpano); workmen in dye factories 
are attacked by dermatitis due to 
arsenic on the scrotum and on the 
hands (Pusey). Lewenstern reports 
edema on the skin of the face, while 
the hands remain free, in a woman 60 
years of age who exhibited such a skin 
eruption whenever she handled a red 
material at her trade as a dressmaker. 
In another case, both forearms and, 
to a lesser degree, the face of a packer 
became affected when reloading dried 
figs (O’Donovan). The case reported 
by Kleeberg will serve as an example of 
universal dermatitis proceeding from 
the fingers after handling sealing wax; 


also on 
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and the cases reported by Gauche; 
Gougerot, and Meaux Saint-Mar: 
may be cited as examples of localizeq 
inflammations of the face and eyelids 
after taking 1 gm. of quinine. Carlo 
Vignolo-Lutati describes intertriginoys 
localizations between the fingers jy 
rubber workers, and J. A. Turner jy 
laborers who have to deal with zine 
oxide. The fingers are exclusively 
affected when employing formaliy 
solutions (Galewsky) and in those who 
work with mesothorium (Lesser). 
This will suffice as to localization ip 
general; in the discussion of the clinica] 
phenomena we shall refer to other 
types of localization. 


Clinical Phenomena 


Erythema.—The artificial skin in- 
flammations begin, as a rule, with an 
active hyperemia of the papillary 
vessels and the precapillaries; this 
manifests itself on the skin as redden- 
ing (erythema), which completely 
disappears on pressure with the finger 
and quickly returns after removal of 
the finger. The reddened part of the 
skin shows a local, raised temperature; 
Blaschko states that the 
from the center to the circumference 
is characteristic of erythema. ‘The 
erythema may begin with increased 
vascularization which spreads periph- 
erally from the spot influenced 
(J. T. Cash, satinwood dermatitis). 
This may be similar to scarlatina and 
cover the whole body. Thus J. Doug- 
las Blackwood describes a scarlatinl 
form erythema which spread over the 
entire body after turpentine. ler 
cury, phenol, and arsenic erythemas 
usually resemble scarlatina (Burnand, 
Blaschko, Becker, Brayton, Burnie’, 
Almquist, Oppenheim, Harding, 


decrease 


Lor 
Dep 














ant 





\ngus, French, Weyl, and others). 
rodine may also produce a scarlatini- 
‘orm erythema; Mossé, for instance, 
ports 2 ease in which after fumiga- 
denn with iodine an erythema appeared 
| spread over the whole body. 
siilarly, satinwood and other heavy 
«pods may produce’ erythemas 
Franek). 

\lorbilliform erythemas are caused 
chiefly by ethereal and balsamic oils 
and even other dry plant products. 
They also appear from chemical sub- 
stances. Thus Prosser White reports 
an irregularly defined superficial ery- 
‘hema consisting of spots of about the 
ize of a silver crown after trinitro- 
toluene. 

\Mesh-like erythemas are compara- 
tively rare. Szuethoff describes a 
network-like exanthema on the fore- 
arms of a locomotive engineer caused 
y gas water. Habermann sees in 
mesh-like erythemas the beginning of 
war melanosis called forth by photo- 
(dynamic substances, particularly by 
acridine. Paul H. Unna_ describes 
mesh-like, confluent spots and red 
dots on the lower arm, on the thigh, 
und on the temple as the beginning of 
1 lubricating oil dermatitis. 

Pale erythemas which only later 
ecome bright red are described by 
‘x. Goldschmidt as appearing on the 
‘kin of the hands, of the forearms, of 
‘he face, and of the eyelids after work 
with substitutes for lubricating oils: 
ind Prosser White mentions a der- 
uatitis which begins with a_ pale 
'ythema after nitrate of ammonia 

4 temperature of 42°C. Radio 
crmatitis likewise begins with a 
‘ght but demonstrable erythema 


] 
t 
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‘ominger), Everett 8S. Lain describes 


? 


idistinetly defined erythema in 
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gardeners, produced by the effect of 
saponin; this also occurs in tramps, 
who come into contact with plants 
such as Lycopersicum esculentum 
(tomatoes) in the early morning hours 
while still moist from dew. 

Pellagra-like erythemas which often 
accompany, or Initiate, the war melan- 
oses are traced to photodynamic, 
light-sensitizing substances (Haber- 
mann); they may be caused by toxic 
substances from without. Wollenberg 
observes a reddish blue erythema from 
mesothorium. The acute, diffuse ery- 
themas after gas poisoning, such as 
were frequently observed during the 
war, exhibit nothing that is character- 
istic. After a disaster from a mine 
explosion, eighteen of the rescued who 
had lain in the afterdamp for twenty 
hours exhibited acute erythema 
(Davis). The war gases cause ery- 
themas which do not remain as such, 
but later pass into severe dermatitides 
(Heitzmann, von den Velden, Weber, 
Flury, and Wieland). Colored erythe- 
mas are caused by tetryl (Lucy Cripps) 
and dinitrochlorobenzol (M. J. Bern- 
stein). 

The erysipelas-like form of erythema 
is the one most frequently observed. 
It is marked by an acute, bright-red 
color and by sharply curved borders; 
a slight swelling may be present, or 
altogether absent. Its favorite 
localization is on the face, and es- 
pecially the eyelids, but the hands, 
forearms, and scrotum often suffer. 
This form is distinguished from genu- 
ine erysipelas by the absence of any 
peripheral raised border and of fever, 


and by its rapid spread. Severe 


itching also constitutes a differential 
diagnosis as compared with genu- 
ine erysipelas. 


Primrose dermatitis 
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closely resembles erysipelas (Rost, 
Richet, Nestler, Waldo, Whitfield, 
and others). Erysipelas-like rashes 


are also caused by contact with the 
dust or Juices of certain kinds of wood; 
for example, the Australian moe wood 
(id. Franck). The sap of Rhus toxico- 
(Bihler), the 
skin to assume a brilliant red, purplish 
MeNair). sap 
of the cashew-nut (A nacardium occi- 
dentale) produces a similar effect 
(Iloward Fox), as does also the East 


dendron also, causes 


hy 
tne 


coloring (J. B. 


Indian satinwood (Chlororylon swie- 
(Wiener, John). The mango 
tree (J. Simmons, Z. I. Bolin, Sund), 
the Ileracleum giganteum (Ch. R. 
Straton), and the native box tree 
(Oppenheim) excite the same type of 
eruption. 


tania) 


irysipelas-like skin in- 
flammations are rarely found after 
with 
P. Constantini, however, records them 


contact chemical substances. 
after painting with iodine. 


Beside the erythemas, purpura sim- 


plex and purpura hemorrhagica are 
occasionally seen. They are local 
when due to chrome (Bunch); or 


venerally diffused aiter the inhalation 
of benzol vapors (Flandin and Ro- 
berti, Weyl), 
(cundram), or 


after taking quinine 
after irritation from 

(Brenning). Ocecu- 
erythemas 


juice 


asparagus 


pational rarely become 


hemorrhagic. ‘They retrogress when 
paling, with or without scaling, either 
in the form of a bran-lhke desquama- 
tion, for instance after roentgen ery- 
large 
lamellae, in the latter case ending as 
ervthrodermia exfoliativa. 


themas (Schlichting), or in 


Mercury is usually followed by fine 
scaling, and arsenical erythema com- 
monly by large lamellae (i. G. French) 


salvarsan erythemas). After turpen- 
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tine, desquamation may be pregoey} 
(J. Douglas Blackwood) or abgey; 
(Angus); no rule can be stated. In th, 
universal erythemas (erythrodermias 
vesicles or exudations are rarely geen, 
but in the common occupational 
and industrial erythemas these fy. 
ther symptoms form the completed 
picture of the dermatitis and the 
eczema. 

Edema.—Edema ts the second stage 
in the artificial production of the 
toxicodermas, dermatitides, and _ ep- 
zemas. It appears locally or generally 
—ecither as a diffused edema, or 
wheals and papules disseminated ove; 
the whole body. 


s 


it may be either 
pale, anemic, or, and this is 


Most 
frequently the case, in combination 
with erythema. 
ization of the toxicodermas is on the 
face, on the back of the hand, and on 
the genitals; on the face it is the eye- 


lids and on the genitals the scrotum 


The most usual local- 


which show the greatest changes. In 
dermatitis and in eezema it is hardly 
ever so tully developed as in the 
idiosyneratic toxicodermas. ‘The ede- 
mas may be very transient, as McNaw 
states in that from Rhus toxicoden- 
dron; or they may be persistent, as 
in the incipient melanoderma called 
forth by arsenic, lubricating oil, pitcli 
etc.—substances said to make the skin 
sensitive to light (Brezina, Koelsch). 
Edema is followed by oozing, which 
mostly disappears with wrinkling 0! 
the skin or sealing. 

A pale edematous skin is seen alte! 
injuries from strong electric currents, 
reported by Kawamura in two out 0! 
110 cases. A dark-colored edema 
appears after dinitrochlorobenzo! | 
J. Bernstein) and after tetryl (| 
Smith, Prosser White). 











nal 





erythematous edemas are seen after 
all organic and inorganic substances 
which irritate the skin. Thus, plants 
and their products produce red 
Ankh Soyer reports it after ivy, 
Howard Fox after cashew-nut with 
»narticularly severe edema of the eye- 
ids, Cash after satinwood, and John 
after teakwood. Among metals mer- 
cury in particular produces edematous 
swellings (Almquist, Oppenheim, and 
thers). Mereury, especially, accord- 
ng to Oppenheim, causes severe 
erythematous edemas among ammuni- 
‘ion workers; arsenic has a like effect 
\ ordlinger, Cazaneuve, Pusey, 
Ormsby, Winfield, and others). Im- 
pure aniline dyes cause red edemas of 
hands, and _ scrotum 
Blaschko, Sachs, Focke). These ede- 
mas are particularly extensive when 
the aniline dyes are employed to dye 
the hair. (iangsbury records severe 


eat race, 


edema of the ears and eyelids and a 
ight papular eruption on the head 
and forearms after use of a hair dye.) 
Intense edemas also arise In suscep- 
tible persons after inhaling the most 
varied gases and vapors. ‘Thus Ley- 
ann reports an erythematous edema 
ol the face after tar vapors; Flury, 
Wieland, Heitzmann, and others re- 
cord edemas after war gases; Druelle, 
Sequeira, MacLeod, Tyson, and others 
er explosive gases proceeding from 
os: Bruhns after chlorine gas. 
acute inflammatory edemas which 

* caused by the petroleum and tar 
“roup are also extremely severe. They 
mn the face and hands chiefly, 
‘spond to the pellagra edemas, 
are probably caused by photo- 

nic substances which sensitize 
skin to the light 


ny 


(KKoelsch). 


traces the diffuse inflamma- 
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tion phenomena of this group rather 
to the volatile carbohydrate sub- 
stances. The edemas which appear 
after poisoning from illuminating gas 
are more localized (Weyl, Fischl). 
With regard to urticarious and 
papular eruptions, all grades appear 
from the most tiny, dot-shaped nod- 
ules up to the giant urticaria and 
giant papules. The color of the 
efHorescence may show all transitions 
from vellow to dark, bluish red; their 
consistency may be soft, coarse, or 
very coarse. ‘hey usually become 
pale on finger pressure; their surface 
may be normal, or they may scale in 
the most varied way. Sometimes 
transitions to the formation of vesicles 
are already visible on their summits. 
They show for the most part a tend- 
ency to run together or to lechen 
formation; sometimes they retrogress, 
with or without scaling; sometimes 
they unite into scaling or nonscaling 
plaques. The rash may be limited to 
the spot irritated, or it may extend 
to the extensor surfaces of the extremi- 
ties, to the face, or to folds of the skin 
which touch each other; sometimes 
the entire body is affected. 
Pruriginous eruptions are very fre- 
quent in skin inflammations called 
forth by mites and other small insects, 
by the hair of animals, or by the fibers 
of plants. They are rarely hemor- 
rhagic. Wheal formation of a local 
nature results from the castor oil 
plant (1. Allilaire); urticarious pap- 
ules from Pediculoides ventricosus in 
grain (Petroselll); pruriginous exan- 
thema in laborers who have to busy 
themselves with the reloading and 
packing of figs (Legge, O’ Donovan); 
lichenoid, urticarious eruption in pack- 
ers of electric lamps, caused by the 
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packing straw (Legge), and in persons 
who thrash corn (H. E. Michelson). 
Hemorrhagic papules occurred in a 
gardener whose hands and feet were 
constantly wet (Piceardi); bluish-red, 
raised, itching nodules the 
size of a pea in a ship laborer who un- 
loaded cotton probably also 
caused by Pediculoides ventricosus 
(J. A. Nixon); flat wheals on the 
uncovered parts of the body from 
tetrvl (William Ruxton); an eruption 
resembling strophulus called forth by 
barley dust, the cause being an Acarus 
(Hodara); an itching, papular exan- 
thema which spread over the whole 
body was caused by feather pillows 
(Abramowitz); and a generalized exan- 
thema after touching rungus, a tree of 
British North Borneo (J. I’. Hornsey). 

An edema, like an erythema, may 
retrogress or proceed to the forma- 


COarse, 


seed, 


tion of vesicles; retrogression 1s much 
more frequent in the case of an edema 
than in an erythema. 
Vesication.—Vesication represents 
the third and last stage of the fully 
developed artificial skin inflammation. 
The vesicles are of the most varying 
size, from that of a pin’s point up to 
that of aneggoran apple. They may 
be few or many, irregularly scattered 
or circumscribed; they may cover large 
portions of the skin or even the en- 
tire body. They may be isolated, or 


grouped and become confluent. The 
vesicles may be subeorneal, intra- 


epidermal, or subepidermal. The roofs 
of the vesicles are correspondingly 
delicate and fragile, or firmer and of 


longer duration. The vesicles are 
mostly single. Their contents are 


clear, transparently yellowish, or 
cloudy—being dimmed by secondary 


infection with pus organisms. In 
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rare cases the vesicle contents 4), 
hemorrhagic and correspondingly ¢9). 
ored by pigments. The vesicles on th, 
trunk and on the face are usually 9° 
short duration, the walls burst easily 
or are torn and the contents are dis. 
charged. The vesicle walls are moyp 
resistant on the extremities, partiey. 
larly on the extensor surfaces, and aye 
thickest on the palms of the hands and 
on the soles of the feet, where tho 
vesicle covers are sometimes so thick 
that they appear as whitish spots oy 
blebs. The walls of the vesicle aye 
usually tense at the moment of dis- 
charge; later they become flabby and 
wrinkled, and after bursting form 
moist or dry broken epithelial 
fragments. 

The vesicles are larger, as a rule, 
in the toxic skin inflammations and in 
bullous dermatitides; they show less 
tendency to confluence and are more 
resistant; in the artificial eezemas, the 
vesicles are smaller, there is a greater 
tendency to become united, their dura- 
tion is shorter, and they exude more 
freely. In the toxie and_ artificial 
bullous dermatitides, if there is much 
erythema, development of the lesions 
is rapid; in the absence of erythema, 
lesions develop slowly, more gradually, 
and usually in the form of light-red 
nodules and in the artificial eczeme 
forms (eczema folliculare). ‘Two types 
may thus be distinguished: vesicles 
on a normal skin, and vesicles on an 
erythematous or diffuse edematous 
skin, as in burns. In the former th 
vesicular development forms nodules 
and papules which run_ together. 
The final result in both . 
discharging areas, the bases of whic 
represent a smooth red surface iret 
which serum oozes slowly, or as drop- 


forms 15 














OCCUPATIONAL AND INDUSTRIAL DERMATITIDES 421 


» diffusely as from a sponge. 

..<e then dry up into transparent, 
ronev-vellow crusts. These crusts 
: vn very delicate, thin, and trans- 
ee forming a yellow coating like 
| 5 ish: or, drying In successive layers, 
ney may eover the parts with an 
regular, humpy mass. After long 
ontact with the air, the crusts become 
jJarker——red or brown if colored with 
hlood pigment, black from dirt or dust, 
aod other tints from various color 
nizments. The crusts adhere firmly 
» the early stage or they are easily 
~movable when the new, delicate 
epidermis begins to grow, loosening 
the seabs. When the serum dries up 
n thin translucent flakes, the rough, 
veddened, easily cracking appearance 
is characteristic. The majority of 
cute, artificial bullous skin inflamma- 
tions heal perfectly, and the skin 
resumes its normal texture. 

The size and number of lesions vary 
with diferent irritants. Knowles, for 
ustance, finds innumerable, small, 
uillary vesicles after atropine; arsenic 
md mereury may also call forth small 
vesicular or small pustular eruptions 

. G. French, Oppenheim, and 
thers). In primrose dermatitis, for 
stance, vesicular eruptions are found, 
sometimes with hemorrhagic contents 
Riehl, Leiner, Jensen, and others); 
iey are found also after contact with 
‘oimatoes (Everett S. Lain), Rhus 
‘oxicodendron, Laportea gigas and 


T 


Or 


-aportea moroides  (Kanngiesser), 
vrethrum (Persian insect powder) 
McCord, Kilker, and Minster), and 
“ith the various kinds of woods which 
toxic for the hypersensitive, 
rungus (J. F. Hornsey) and 
‘shew-nut (Howard Fox). The pe- 
‘cum group may also produce the 


y 
S, () 


finest vesicular and pustular eruptions 
(Weyl); the latter are common in 
briquette workers (Leymann). 

I was able to note large blisters after 
iodine, arsenic, and mercury, after 
the use of certain kinds of wood, 
petroleum, vaseline, tar, benzine, dye- 
stuffs, ete. In Malays, Ridley saw 
both vesicles and pustules from contact 
with Gluta and Melanorrhoea, two 
kinds of Anacardium; Cash from satin- 
wood; Hornsey from rungus; Sequeira 
observed large white blisters after 
contact with Anthemis cotula which 
contains acid of valerian; and Stillians 
reports similar eruptions from Peru- 
vian balsam. During the war, par- 
ticularly, large blisters arose from 
explosives and war gases (Flury and 
Wieland, Weber, MacLeod, Robson, 
and others). Small describes cheiro- 
pompholyx in soldiers who were em- 
ployed in “clearing up” after an 
explosion; Oppenheim mentions the 
formation of large blisters after an 
explosion of mercury; Adamson de- 
scribes blisters as large as a hen’s egg 
from explosive substances in airship 
attacks; Thibierge notes cheiropom- 
pholyx caused by aeronautic bombs. 
Exanthemata with large blisters were 
seen by Brandtner after iodine; by 
Blaschko, Oppenheim, and others after 
lubricating oils; by Broeq after crude 
hard-coal tar; and Almquist describes 
pemphigoid, vesicular eruptions after 
mercury. 

The grouping of these lesions into 
areas and the formation of plaques is 
also frequently observed; the lesions 
are described as sharply defined disks 
with vesicles situated peripherally and 
healing from the center. ‘This type is 
rarer. Another variant is the infil- 
trated eczema plaques seen by H. E. 
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Alderson on the lower extremities of a 
woman employed in _ plucking to- 


matoes. KE. Hoffmann, Koelsch, von 
Husen, Habermann, and _ others 
describe vesicular and bullous der- 
matitides from the effects of lime 


manure; there are erythematous and 
urticarious swellings on which vesicles 
and develop. Gaucher, 
Gougerot, and Meaux Saint-Mare 
report on an herpetiform dermatitis 
after contact with mercury. ‘The 
urticarious eczema seen in Mayence by 
Neisser, Which Miller considers is a 
genuine war dermatosis, belongs to 
the same group. 


blisters 


‘To this must also be 
added the observation made by W. E. 
Morgan who saw a dermatitis appear 
on himself after contact with alcohol- 
containing formalin; it broke out as 
small, itching circles arranged in the 
manner of herpes zoster, consisting of 
vesiclesandecrusts. Rhus can likewise 
call forth aggregated vesicles (Soyer) ; 
appear on the 
face red and sealing spots covered 
with a few fine vesicles (Druelle). 


air bombs cause to 


A special place is occupied by those 
dermatitides and eezemas which as- 
lichenoid character, some 
follicular, others extrafollicular; they 
acneform hyperkeratotic, with 
and without pigmentation. Sometimes 
they may papillary 
exerescences and large warty forma- 
tions. 


Sume a 
are 


develop into 


Petroleum oils or coal tars 
and their derivatives are the respon- 
sibleagents. ‘These affections must be 
distinguished from the vaselinoderma 
verrucosum first described by myself 
which is a pure hyperkeratosis, rarely 
by any inflammatory 


phenomena, and due to the white 


accompanied 


kinds of vaseline with paraffin residues. 


This affection does not belong to the 
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dermatitis group. The pure hyper. 
keratosis and the follicular inflamm,. 
tions must not be mistaken for ¢p, 
dermatitides which begin with nodules 
The results may be the same as. in 
artificial dermatitis and may appear a 
lichenification, as hyperkeratosis ¢, 
as melanoderma (Ullmann, Koels¢hy 
Oppenheim, Goldschmidt, Hoffmann. 


Kren, Blaschko, Galewsky, ang 
others). I, myself, have obseryed 


follicular dermatitis and papular ee- 
zema, partly in groups, partly diffused. 
partly confluent, caused by benzine. 
vaseline, tar, glazier’s putty, linseed 
oil, ete., and have shown such eases 
at the meetings of the Vienna Der- 
matological Society. In these cases 
the slight degree of itching and fre- 
quent shining surface of the nodules 
are striking, so that they call to mini 
lichen planus. 

Luithlen also demonstrated a case 
of lubricating oil dermatitis 
follicular and lichenoid forms which in 
parts presented the picture of a lichen 
ruber planus; 12. Hoffmann has also 
seen nodules resembling those 
lichen ruber in laborers working with 
coke. Keller reports this type with 
melanosis from arsenic. In four cases 
of lubricating oil dermatosis, Fricde- 
berg says he has seen these faint) 
shining, light-brown | 


with 


] 


nodules, with 
the typical glistening of lichen planus. 
Galewsky, Blaschko, ¢ toldschmidt, and 
others saw eruptions similar to those 
in lichen pilaris after contact with 
lubricating oils. A follicular, severe!) 
itching dermatitis is caused by lem! 
oil (C. Guy Lane). Nander's ¢2s 

on the contrary, is of a dilierc!! 
type: the lesions were very firmn, Wl 

light-red papules, always folhicule 
with necrotic centers. It is descr) 
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. « dermatitis due to solar oil, an 
.vefined oil employed on submarines. 
4 he dry, sealing, fissured forms are 
~yocial. dermatitides which, without 
edo being artificial eczema, as 
nrove d by their localization, course, 
‘ack of vesicles and moisture, very 
syeatly resemble it at a certain stage. 
\mong these are to be counted the 
jormatitides called forth by procaine, 
, modification of cocaine used by den- 
“sts (C. Guy Lane, Highman); the 
somonal dermatitis of Prosser White 
stomonal contains nitroglycerin and 
ommon salt); and, further, the der- 
matitis caused by the fibers of Indian 
hemp (Porias); and many others. 
With regard to the end-results of 
artificial skin inflammations, we have 
ilready mentioned that in the toxico- 
iermas, if the injurious substance is 
avoided, restitutio ad integrum most 
‘requently follows. In case of exces- 
sive hypersensitiveness, or upon a 
mtinuous action of the toxin, exztus 
iis may result in rare cases, as has 
een observed from contact with 
rsenlc, mereury, quinine, ete. (Caza- 
uve and others). Ina large number 
cases the dermatitis artificialis sensu 
‘rictior? slowly and gradually heals, or 
ives some traces. <A large number 
uso end in the typical industrial 


eczema (eczema artificiale), and a third, 
‘naller group exhibits a special ter- 


+ 


ination with pigmentation, hyper- 
cratosis, and lichenification. 
‘iree skin changes may appear to- 


These 
ther, or one at a time, or also two 
4 time; they may show the most 
ied degree of intensity and extent, 
‘last for a shorter or longer time. 

most marked degrees of hyper- 
tosis and hyperpigmentation are 

‘rom arsenie and lubricating oil. 


Here also we must distinguish the epi- 
thelial proliferations and hyperkera- 
toses from those appearing without 
any previous inflammatory stage. The 
former never attain such high degrees 
and usually do not pass into epitheli- 
omata; to these, therefore, the verru- 
cose and papillomatous proliferations 
produced by O. Sachs from certain 
aniline paints do not belong. Epi- 
theliomata are found in combination 
with eczema; they belong to the group 
of artificial dermatitis and proceed 
from a papillary body deprived of its 
epithelium. 

In my opinion in all skin injuries 
we must sharply separate the com- 
ponents of a substance which cause 
inflammation from those which excite 
hyperkeratosis and acanthosis, so often 
reported from the use of the paraffin 
and coaloilsand tars. Arsenical hyper- 
keratosis is usually localized on the 
palms of the hands and on the soles of 
the feet;the pigmentation is universal, 
or disseminated in patches. ‘The 
hyperkeratoses from asphalt, naphtha, 
and tar are localized on the uncovered 
parts of the skin, such as on the back 
of the hands, on the forearms, and on 
the face; the pigmentation usually 
affects the same parts (Ullmann, 
Koelsch, Goldschmidt, 2. Hoffmann, 
Galewsky, Almquist, Oppenheim, 
Brezina, Jx<aposi, Neumann, Rille, 
KXreibich, Pringle, and others). These 
changes may mask the original arti- 
ficial dermatitis and make it difficult 
to isolate. 
titis followed by strong pigmentation 
and hyperkeratosis are recorded by 
Fischl after working in asphalt; also 
in the case of Friedeberg where mesh- 
like pigmentation appeared. Morgan 
also has seen pigmentation after 


(Jenuine cases of derma- 
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formalin dermatitis; Knowles after 
belladonna; C. R. Straton after the 
Heracleum plant. Prosser White de- 
scribes lichenification with hyper- 
keratosis in trinitrotoluene dermatitis; 
and S. Ayres after arsenic. Falling 
out of the hair is a rare consequence of 
artificial dermatitis; it occurs most 
often, perhaps, after arsenic (Caza- 
neuve and others), and after the most 
varied injuries from light. Vitiligo is 
still rarer. Jordan describes a case 
from mercury dermatitis—after the 
exanthema had vanished, symmetri- 
cally arranged vitiliginous spots ap- 
peared. 





INDUSTRIAL EczEMA 


When artificial dermatitis results in 
industrial eczema it signifies the per- 
sistence of all inflammatory symptoms. 
When the reddening, swelling, vesic- 
ular formation, moisture, skinning 
over, and sealing become irregular and 
repeated, and the scaling, lichenifica- 
tion, rhagades formation, and pigmen- 
tation are constantly recurring, we 
have a picture of a chronic dermatitis. 

Localization of an industrial eczema 
depends on two factors: the delicacy 
of the particular part of the skin 
attacked, and the amount and char- 
acter of contact with the agent. The 
back of the right hand and the backs 
of the fingers are chiefly affected, 
the palm being free; the skin at the 
base of the nail, being very delicate, is 
usually involved. 

During remissions in the chronic 
stage, the color of the skin is rather 
pale and sallow, often sprinkled with 
gray and brown, or colored from the 
occupation—brown and black in car- 
penters, from wood polishes and corro- 
sives; white in masons, from lime and 
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plaster of Paris; dusty and pale in } 
kers, from the dough; pale and yelloy. 
ish in laundresses, often also tinged 
blue from the blueing; in dyersand tay, 
ners, colored from the material in whic) 
they work, etc. Very often the skip 
bears the stigma of the trade or o¢oy. 
pation followed, while at the sane 
time temporary as well as permanent 
signs of the various vocations develop, 
such as coloring, callosities, changes 
in the nails, deposits, rhagades. ex. 
coriations, especially the characteristie 
horny formations, scars and cracks 
under the skin. We also find com- 
binations with other occupational af. 
fections of the skin according to the 
kind of occupation or trade. Thus we 
may see burns in blacksmiths, bakers, 
casters, laundresses, etc.; caustic ulcers 
in nickel-platers, galvanizers, tanners, 
etc.; oll comedones and acne in refiners 
and petroleum workers; tar acne and 
pigmentation in workers on briquettes, 
on suberic stones, etc.; tuberculosis 
verrucosa cutis and scabies in shoe- 
makers. Frequently other skin affec- 
tions, not acquired by the vocation, 
are recognizable in chronic industrial 
eczemas. They are even sometimes 
equally to blame for the appearance 
of the eczema (Riehl). 

Seborrhea, ichthyosis, and psoriasis 
vulgaris may be present, as well as 
eczematous lesions of the skin. Atro- 
phy of the skin may be a stigma of the 
vocation, such as the weather-beaten 
skin of gardeners, field 
masons, etc.; sometimes, 
rarely, an industrial eczema ends 10 
atrophy—for instance, the thin glossy 
skin of the back of the hands in laun- 
dresses, cooks, ete. Asa rule the skim 
is thickened in artificial eczema. ‘The 
thickening may be slight, or it may be 
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laborers, 
though 


J.1.H 


Sept., '%- 











ba. 
OW- 
ze(] 
ay). 
ich 





OCCUPATIONAL AND INDUSTRIAL DERMATITIDES 425 


-opy marked and make it impossible 
to ‘old the skin. On the palm of the 
hands and volar face of the fingers it 
»roduces eczema tyloticum, with deep- 
syed and very pronounced lines; it is 
auite impossible to close the hand or 
joy the fingers unless forcibly done and 
ith pain. Superficial and deep rhag- 
ades (eczema rhagadiforme) are often 
sey in the thickened skin. These 
usually run vertically to the longi- 
-ydinal directions of the hand and 
Angers; they usually follow the lines 

the joints, particularly on the 
§nvers, but may also run both length- 
In the roentgen 
hand (Unna), atrophies and telangiec- 
rasias are found beside the thickening, 
rhagades, and furrows. In other in- 
dustrial eezemas the lines become 
confused, indistinet, or lost. 

Vesicles, oozing, and crusting are 
least developed in the chronic or quie- 
scent stage of industrial eczema. At 
the circumference of the areas can be 
seen isolated, irregularly defined crusts 
i) tothe size of a pea, under which are 
isvlated, red nodules and papules. 
\ctual vesicles and blisters develop 

ely, except during an exacerbation 
When itching is very violent. In every 
case of chronic eezema, however, we 
‘1 produce moisture by rubbing the 
part with diluted solution of caustie 
potash. This effect is said to be 
characteristic of chronic eezemas. 

|, more or less firmly adherent 

es are constantly seen; they may 
Wwdery or in lamellae; more rarely 

arranged in white adherent 


CCZAINA 


Wise and crosswise. 


psoriasiforme). The 
is generally gray, but may be 
md stained by dyes or dirt. 
change in the finger nails is 
by injury to the wall and bed 


of the nails. This may be primary, 
when the injurious substance directly 
affects the nails, as in the onycholysis 
partialis of laundresses (Oppenheim) ; 
in the changes caused by arsenic, 
chrome, formalin, caustic lime, etc., 
onychia is most frequent. The nails 
are reddened, slightly swollen, and 
often scaling; they are dry, brittle, 
cracked, furrowed lengthwise and 
crosswise, lusterless, and hard. Com- 
plete loss of the nail ensues trom severe 
inflammation and secondary infection. 
We very often also find the sub- 
ungual keratoma, in which the nail is 
thickened, brittle, and lusterless; it is 
detached from its bed, especially at 
its free edge, by a brittle, horny sub- 
stance which appears in parallel masses 
between the nail and the finger tip. 
Subungual keratoma may involve all 
the fingers, or one or more. Jovlo- 
nychia usually develops on one finger, 
particularly the nail of the thumb. 
The nail gets detached at the ends in a 
concave, not a convex, curve: it is 
hollow like a platter, usually thinned, 
and of normal luster and smoothness. 
Onycholysis partialis 18 more rare. 
It is not the type seen in laundresses, 
but the nails are dry and _ brittle, 
detached in part from their bed, and 
break off. The edge is scalloped, or 
frayed and irregular, and a part of the 
nail-bed lies exposed; later on its sur- 
face grows callous. It should, further, 
be mentioned that in the case of a 
long-standing industrial eczema the 
nails of the toes also may be patho- 
logically affected (see Heller’s mono- 
graph on affection of the nails). 
Frequent secondary infections with 
pus organisms complete the clinical 
picture of an industrial eczema of the 


hands. Infection of the vesicles by 











426 THE JOURNAL OF 


staphylococci causes pustulation and 
progressive inflammation. Impetigo 
staphylogenes complicates the picture 
and the causes; inflammation of the 
lymphatic vessels and glands (lymph- 
angitides and adenitides), furuncles, 
and phlegmonas may arise. Furuncles 
often appear in great number during 
and after the healing of an eczema. 
In rare cases pyodermias are induced 
by the pus enzymes. A rare occur- 
rence is erysipelas due to Iehleisen’s 
streptococcus. Hyphomycetes may be 
implanted on an industrial eczema 
giving the characteristics of eczema 
marginatum—sharply defined, round, 
disk-like areas having peripheral nod- 
ules, or vesicles or pustules with more 
or less tendency to fade in the center. 
Diagnosis is only possible with the 
aid of a microscope and a culture. 
‘These secondary infections must not be 
contused with primary tinea super- 
met with in stable 
and 


ficialis vesiculosa 


emplovees, drivers, barbers, 
others. 

On other parts of the skin an indus- 
trial eezema exhibits the same funda- 
inental characteristics as on the hands, 
but is modified by the varying texture 
of the skin. Lichenification, scaling, 
nodule and papule formation are more 
evident. Odozing, swelling, vesicular 
formation, and reddening are less pro- 
During an_ exacerbation 
they may dominate the picture and 
mask the other symptoms. ‘The por- 
tions of the skin which are uncovered 
usually suffer most: such as the face, 
upper arms, neck, throat, 
and adjoining parts of the breast. 


nounced. 


forearms, 


Parts of the skin, which by their posi- 
tion are loc? minoris resistentiae, readily 
the axillary folds, 
the bends of the elbows and knees, the 


succumb. such as: 
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inner side of the thighs, and the ger, 
tum. Finally, places where idiopathj. 
seborrheic eczema tends to heeoy, 
localized, also the anterior and yx. 
terior sweat-areas, such as the axillary 
cavity and the mons veneris, 4), 
readily affected. 

Restitutio ad integrum is possible jy 
every case of industrialeczema. [yep 
industrial eczema, even the severest 
may heal on cessation of the work an¢ 
with suitable therapy without leaying 
atrace. This isnot the rule, however 
Usually a light-yellow or brown pig. 
mented skin, somewhat thickened, dis. 
tinctly raised and with sparse 
missing hair, remains, which may o1 
the slightest irritation respond with « 
new outbreak of dermatitis. 

In conclusion, a list of those oceup: 
tions and industries which are most 
frequently attacked by industrial e 





zemas is given. ‘The list does not 
claim to be complete. [ach 


creates new branches of industry and 
employment for the workers which 
may lead toeczema. 
only for pleasure also may becon 
affected by, so to 
eczema. Cocottes and 
town” show eezemas which proce 
from extreme care of the skin, 
from the beautifying and rejuvenating 
remedies which they use. 

Heat, soot, dust, and irritati 
caustic, coloring substances— 
flict superficial injuries. Sicn 
perspire profusely while at wor 
who, after work, clean these) 
with a great deal of soap and brus' 
and the handlers of turpentine, © 
ride of lime, and other biting subs! 
ces are liable to these troubles. 
most frequent sufierers al 
following: 


Persons who liv 


speak, industn 


‘ 
**men 
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nainters, bakers, blacksmiths, can- 


SCI'Os \rl i 
soods workers, carpenters, workers in 
se amieal products, confectioners, cooks, 
COm opting room servants, dyers, feather 
DOs ..meps, furriers, galvanizers, gardeners, 
ary sors. hatters, laundresses, locksmiths, 
a —oodamizers, masons, machine oilers, 
hmakers, metal workers, miners, 
of-pearl carvers, nurses, painters, 
ie Vy 
Ver 
Test 
. aNd 
Wing 
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paraffin workers, pharmaceutic 
workers, petroleum workers, © platers, 
photographers, physicians, _ plasterers, 
polishers, provision dealers, roentgen-ray 
workers, spinners, beef smokers, stockers, 
tanners, tar workers, tunnel workers, 
varnishers, makers of wall-paper, and 
whitewashers. 


products 











BOOK REVIEWS 


SUNSHINE AND OpeN Arr. By Leonard 
Hill, M.B., F.R.S., Director, Department of 
Applied Physiology, National Institute of 
Medical Research. Pp. 131 with illustra- 


tions. London: Edward Arnold & Co., 
1924. 
Dr. Leonard Hill in this valuable 


contribution to the science of sunshine, 
after alluding to the delights of dwell- 
ing in the higher Alps, points to the 
appropriate patients and refers to 
those who are unfitted for treatment in 
an Alpine the 
lattercategory he places elderly people 


winter climate. In 
with atheroma, high blood pressure, 
and large pulmonary cavities, and the 
feeble emaciated with poor digestion. 
The sun is the one essential source 
of warmth. If the total 
from all the stars, incident 
square centuneter, were collected and 


radiation 
upon | 


conserved, it would require from one 
hundred to two hundred years to raise 
the temperature of 1 gm. of water 1°C., 
wheress the solar rays, which reach 
the earth’s surface, can produce the 
same effect in about one minute. 
Winter alpine health resorts should 
be placed above the clouds, which 
seldom rise higher than 4,000 feet. 
In the Alps the summer is rainier than 
the winter. In long, wet, sunless pe- 
riods, not infrequent in British winters, 
patients undergoing 
naturally mope. 
They suffer more from catarrhal con- 
ditions. The better ones may carry 
through with plenty of exercise and a 
cheerful disposition. The cure of sur- 


consumptive 
open-air treatment 








gical tuberculosis halts in these ye 
seasons. All lack the stimulation 9: 
sunshine. It is in this respect tha: 
the Alpine climate offers such grea 
advantage. 

Certain poisons can produce a toy: 
effect on the*respiratory membrane 
in concentrations as in 
100,000,000. The chemical purity 6 
the air, apart from dust and microbes 
in rooms occupied by people, is not 
impaired in such a way as to be of any 
physiologic significance, not even wher 
these rooms are crowded and jll-ven- 
tilated. In mines and 
sealed chambers, and in the case oi 
noxious fumes arising from trade proe- 
esses, chemical purity must, of course, 
be maintained by adequate ventila- 
tion. In ordinary crowded rooms, 
however, it is massive infection from 
earriers of pathogenic microbes, and 
the physical properties of the ar 
its moisture and stagnation—whicl 
matter. There is no organic pois0! 
exhaled or given off from the body. 
as has been supposed. 

Evaporation from the skin is esse! 
tial for the maintenance of health. 
The capacity of air for holding wate? 
vapor increases with the temperatu’ 
For example, with a temperature © 
31°F. the maximum weight of the 
water absorbed by the air is 2 gral! 
per cubic foot; with a temperatul 
101° it is 20 grains per cubic {00 
The humid air of damp houses has an 
effect similar to mist; the air “strik™ 
cold and damp,” or, if warmed ™ 


low as 1 j 


hermetically 
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jyninishes evaporation from the body 
sm is oppressive. Meteorologic re- 
norts give the relative humidity but 
oy should also give the physiologic- 
si aration deficit which from a physio- 
iovie standpoint is more important. 


Wot : . 

’ \eyte inflammations of the pharynx, 
! | 7 
-opsils, and nose are caused by various 

na bacteria, probably filter passers in 
_ | 
: ‘he first case, followed by secondary 

‘“yfections with pneumococcus, strepto- 
OX]¢ aay... 9 : rr. 
soceus. Pfeiffer’s bacillus, ete. The 
rane — . 
. nopular view is to attribute all catarrhs 


‘yexposure. Men largely living open- 
“a air lives are free from “colds.” After 
‘ ‘he initial febrile stage is over, the end 
stave of a catarrh is shortened by open- 
A blow at the seaside, 
spray in the air to help, a 
motor ride through the bracing air, a 
spent easily on the golf course 
thout overfatigue will dissipate the 
nd of a catarrh. 
rt The more people pollute the atmos- 
phere with smoke and consequent fogs, 
cut themselves off from sunlight, shut 
‘themselves up to avoid cold, and live 
i sedentary “hothouse’”’ lives, disorder- 
c ng their economy by overeating and 
ihe same time reducing the combus- 
“% tion of food through body heat stag- 
ii ation, the more will they suffer and 
: ‘le trom catarrhal complaints. It has 
a een shown that a zone within 1 meter 
7 bl a consumptive patient is particu- 
larly dangerous. 
Coan) 


Mi 


ir treatment. 


, tT? ‘ i 
Witlt salt 


breezes blowing round the 
i] 


: ‘he radiant heat of the sun, and 
~~ / “Warm ground to stand on, are the 
ah ‘outdoor conditions. The reverse 
'unsina heated room. In crowded 
rooms infeetion takes place from saliva 
Vy, sneezed, coughed, or spluttered 
speaking, 


\T 


‘uch is made of the ill effects of 
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mouth-breathing, but such breathing 
is natural to the runner and to the 


panting, heated dog. It is the 
chronic catarrhal infection, causing 


continuous mouth-breathing, which de- 
presses the health. 

On cloudy days, far less light reaches 
our cities than reaches the Alpine 
heights. Of the light which does pene- 
trate the smoke-befouled atmosphere, 
the citizen receives little. Shutting 
himself up in close rooms, as he does 
nearly all day, while engaged in seden- 
tary occupations, such bright sunlight 
as he receives is filtered through glass 
and robbed of its ultraviolet rays. 

The mountain sun contrasted with 
that of the plains is richer in ultra- 
violet rays and more luminous, and 
has greater heating power. Luminous 
rays pass almost unimpaired through 
water, whereas infra-red rays are ab- 
sorbed. Ultraviolet rays have very 
little heating power but are powerful 
in producing chemical change and in 
killing living cells. They are absorbed 
by ordinary glass but not by quartz; 
they are alsu absorbed by protein 
solutions or living tissues, and so pene- 
trate a very little way. 

In the case of an oil lamp, 97 per 
cent. of the energy is in the infra-red 
region; in the case of an electric in- 
candescent lamp, 95 per cent. On the 
other hand, the efficiency of the glow 
organ of the firefly appears to be 100 
per cent., all the 
luminous. The mercury vapor lamp 
gives a bright line, not a continuous 


radiation being 


spectrum; of red and infra-red rays, it 
gives small amounts arising from the 
heating of the quartz container. In 


the case of a water-cooled mercury 


vapor lamp, the energy of the ultra- 
violet is more than that of the lumi- 
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nous—e.q., 60 to 70 per cent. of the 
total radiation, a ratio much greater 
than is the case with the sun or the are 
lamp. 

The effect of a slope is very great. 
One of 35° facing south at latitude 35° 
receives the same amount of sun 
energy on a clear day as a horizontal 
surface at the equator. On the other 
hand, a slope of 45° facing north at 
45° latitude is equal in this respect to 
a horizontal surface at the North Pole. 
Hence the great importance of the 
position of sanatoria. 

lor recording both brightness and the 
intensity of the ultraviolet rays Dorno 
uses the photo-electric method. 

It is important to note that the 
clear blue sky is estimated to give more 
ultraviolet than the sun at its zenith, 
and far more than the sun at low alti- 
tudes. Heliotherapy can then be car- 
ried out in the shade and on cloudy 
days if the exposed body 1s kept suit- 
ably warm. 

There are no comparative measure- 
ments of ultraviolet rays, total radia- 
the 


want of 


tion on horizontal surface, ete. 


The 


should not continue, for accurate meas- 


such data obviously 
urement is the basis of a sound helio- 
therapy. Dorno has measured the ra- 
diant energy of the Alpine sun by 
Angstrém’s pvrheliometer and pyra- 
The meteorologic office at 
uses Callender’s 
l‘or estimating light 
by photographic means J. M. Eder’s 


nometer. 
Sout h 


pvrheliometer. 


icensington 


gray wedge photometer may be used. 
A method of measuring ultraviolet 
ravs has been worked out by Webster, 
Kidinow, Dr. L. Hill, by the 
bleaching of a standard solution § of 
acetone and methvlene blue. 

Theory now recognizes that every 


and 
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chemical reaction is started by , 
ant energy. | 

According to the physicist the yy. 
mate units of which matter js COM. 
posed are of two sorts: protons ( 
hydrogen nuclei) and electrons. Poe 
tons are units of positive electricity. 
electrons are units of negative elo. 
tricity. Protons are about 1,840 ties 
as heavy as electrons, but probably 
smaller. Radioactive elements giv. 
out three sorts of rays, called alpha. 
rays, beta-rays, and gamma-rays. The 
gamma-rays are analogous to light, by 
consist of very much shorter wayes 
The alpha-rays consist of nuclei of 
helium, the second element in the 
series. The beta-rays consist of elec- 
trons. 

While some 20 per cent. of the red- 
vellow rays pass through a rabbit's 
ear, only 1 per cent. of the blue-violet 
rays do so, and none of the ultraviole’ 
rays. The injurious action of 
sive light on the retina is due to visi- 
ble rays and not to ultraviolet rays. 

An electric glowlamp placed in the 
mouth of a white man is visible in a 
dark room as a dull red glow. Not so 
in the case of the negro. 
of sunlight which are active in produc- 
ing pigment are the ultraviolet rays 
present in the high, clear sun; hence 
the pigmentation which comes abou 
in the spring, 
winter bleaching. 
glass allows the passage of no rays 
below 31340 and few below 330, and 
so pigmentation does not take plac 
under glass. 

‘The visual purple appears to act 4 
a sensitizer in the retina. In the 1s 
the pigment acts both as a sensitize! 
Through it contrac 


ne 
A(}- 





ePXCPs- 


ryX a a , 
tne waves 


on exposure after the 
Ordinary window 


and as a screen. 


tion of the sphincter muscle ©! 
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iris is caused on exposure to 
cht. In the skin the pigment acts as 
: cree? protecting the deeper tissues 
“om excess of radiation, and as a con- 
_orter of light into heat, thus acting as 
, sensitizer to the sensory nerves, ex- 
tie vasodilatation and sweating. 
miection of less than a milligram of 


excised 


hermatoporphyrin sensitizes the mouse’s 


yterus to visible light. Sensitization 
‘o light opens up a new field of thera- 
neuties hardly yet explored. 

Sunstroke is produced by local heat- 
‘no of the brain as well as by general 
heating of the whole body, while heat 
stroke is caused wholly by the latter. 
Heat stroke ean be prevented by in- 

‘on of artificial sweating, by wet- 
e patient with a spray and blow- 

inon him with a fan. 
‘essive sweating and drinking of 
‘robs the body of chlorides and 
ss cramps. The drinking of a 
weak solution of salt 1s found beneficial 
miners, stokers, ete., preventing 

Mp. 

acceria are killed more rapidly 

ultraviolet rays at warmer than at 
ler temperatures, 

ng to the penetration of tissues 


v the visible rays, to the absorption of 


these ravs at deeper levels, and to 


’ . 


eir high relative proportion in sun- 


eit, a far greater intensity of sun- 


rivt 
i 


can be borne on the skin without 
ning than is the ease with arti- 
‘al light. To the local heating of 
»lood and subcutaneous tissue by 
visible rays Sonne ascribes the 
¢ power of light: 
ultraviolet rays penetrate to 
on the deeper cells of the epi- 
and thus exert a most impor- 
‘urative power, 
rile cases should not be exposed 


to the sun. It is the nonfebrile case 
whose cure is promoted thereby. Fe- 
brile cases should be exposed to cool 
air and to the ultraviolet rays coming 
from the sky. 

Light treatment has its effect by 
causing erythema and_ transudation 
of lymph rather than by directly kill- 
ing the microbes. 

Exposure to direct sunlight and out- 
of-door air promotes in a very wonder- 
ful way the health, the bodily vigor, 
and the longevity of animals which 
otherwise are unable to adapt them- 
selves to markedly adverse environ- 
mental conditions. 

While in warm summer weather or 
in hot countries the production of the 
sedentary person is little more than 
the basal ration, moderate work suf- 
fices to combat the cold of winter. 
The energy production of hard work 
being five times, and that of intense 
work (Alpine climbing) ten times that 
of the sedentary person, a powerful 
thermolytic mechanism is required to 
prevent hyperthermia; hence the evo- 
lution of the “emergency” mecha- 
nism of cooling—-evaporation. 

The cooling power of the air can be 
measured by the kata-thermometer.— 
D. A. Coles. 


By A. Rollier, M.D. 


lfiodder WN 


HELIOTHERAPY. 
London: Henry Frowde = & 
Stoughton, 1923. 

The habit of wearing clothes over 
the greater part of the body results in 
anemia and atrophy of most of the 
skin. Vasomotor reflexes become 
sluggish through disuse, and great 


susceptibility to heat and cold results. 
Technic of the Sunbath 


Careful posology is essential. [ven- 


tual success depends on initial accli- 
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matization. The amount and dura- 
tion of insolation must be dependent 
on the patient’s reaction to sunlight. 
Fresh and relatively cool air is an es- 
sential accompaniment of heliotherapy. 

In open tuberculosis heliotherapy 
is much less certain and much slower 
in action than in the case of closed 
lesions. <A closed cold abscess is much 
more amenable to heliotherapy; if the 
abscess is open, free drainage is essen- 
tial. 

Tuberculosis of the Spine.—1. Treat- 
ment should commence with a com- 
plete rest in the dorsal position. 

2. When muscular contraction has 
diminished and pain has ceased, the 
ventral position is more advantageous, 
except in the acute stages of caries. 

The patient is allowed to get up only 
when recalcification is advanced. This 
is shown by the absence of all pain and 
by an X-ray examination. 
support—e.q., 


A strong 
perforated celluloid— 
will be required at first, and a less 
rigid one later. It must be carefully 
molded to fit exactly, but must not 
be made of plaster. 

Tuberculous Joints.—in tuberculous 
affections of the joints suitably ad- 
justed The 
doses of heliotherapy must always be 
earefully regulated but especially in 
tuberculous peritonitis. 


extension 1s essential. 


Glands.—Tuberculous 
generally heal 
rapidly under heliotherapeutic treat- 
ment. If aspiration is emploved, the 
needle should be inserted obliquely 
in the healthy skin, in order to avoid 
scarring. 


Tuberculous 


lvmphatie glands 


pul- 
monary tuberculosis the chest should 


Pulmonary  Tuberculosis.—In 
not be exposed to insolation until the 
rest of the body has been fully aceli- 
matized to the treatment. 
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Advantages 


The advantages of purely 
therapeutic treatment are: 

1. All the organisms are dealt wit) 
without breach of surface. 

2. There is no opening of lymphatiy 
channels with consequent risk of 
eralization. 

3. There is no pain. 

4. A good supple scar is formed 
Old and keloid scars tend greatly to 
improve. 

5. It is the only treatment the 
effects of which are generally as well 
as locally curative. 

The chief contraindication to helio- 
therapy is “when a patient is very 
weak, with much toxaemia and hectic 
fever;” others are acute nephritis, ar- 
teriosclerosis, myocarditis, and valvu- 
lar cardiac disease, if these are of a 
severe character. 

Tubercle bacilli enter the system 
chiefly by the alimentary tract or by 
the respiratory tract—e.g., in milk or 
in sputum. As three-fourths of the 
adult population are infected with 
tubercle bacilli, every effort should be 
made to increase the resistance of th 
body to the disease. 

The following instructive chapters 
at the end of the book, by three 
authorities of experience, will well te 
ward careful study, and cannot be aie- 
quately dealt with in this abstract: 
“The Scientific Basis of Heliotherapy, 
by A. Rosselet, M.D., D.Se.; ‘Th 
Radiological Diagnosis 
Articular Tuberculosis and the lta 
graphic Control of the Clinical Results 
of Heliotherapy,” by H. J. Schmu, 
M.D.; “The Adjuvants of Hell 
therapy,” by E. Amstad, M.D.; 20 
“Heliotherapy of Non-Tuberculous 


helio. 
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Diseases,” by E. Amstad, M.D.—D.+ 
Coles. 





